with 1iie eyw. IH 




@f refri^rast teaks ventilate the 



it of operating peculiarities, stop nnit immediately 
Be careful when working with high voltage, Con- 
;u& injury or death. 

liquid refrigerant and avoid inhaling refrigerant gas. Be especially care- 
at does not come in contact with the eyes. In case of refrigerant leaks ventilate the 



OPERATION 

careful when working with high voltage. Contact with high voltage can result in serious injury 
h. 

ear goggles when repairing or servicing refrigerant system. 

?ver attempt repairs unless unit has been disconnected from the power supply. Do not attempt to 
a leak while system contains refrigerant. Exhaust all refrigerant from system to an outdoor area 
beginning any refrigerant component repairs. 

ear rubber gloves when replacing a motor/compressor due to burnout. Acids may be present 
jep the air conditioner vertical during shipment and/or storage. 



Changes in force: Cl thru C8 



TM 5-4120-30745 
C8 



CHANGE 

No. 8 



HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, D.C. , 5 February 



1979 



Operator, Organizational, Direct Support, 
General Support and Depot Maintenance Manual 



AIR NDmONER,VERTICAL, COMPACT, 208 VOLTS, AC, 400 

HERTZ, THREE PHASE, 18,000 BTU/HR COOLING, 12,OOO 

BTU/HR HEATING, KECO MODEL F18T-4-2 

NSN 4120-00-168-1775, HARVEY 

W. HOTTEL MODEL CV-20-4-08, 

NSN 4120-00-152-1150 



TM 5-4120-307-15, 19 February 1970, is changed as follows: 



Page ii. Table of Contents, delete (NOT APPLI- 
CABLE) from Appendix B and C. 
Page 1-1. Add paragraph 1-2.1 as follows: 

1-2.1. HAND RECEIPT 

Hand receipts for Basic Issue Items (BII) and 
Additional Authorized List (AAL) items are pub- 
lished in a Hand Receipt Manual. The Hand Re- 
ceipt Manual numerical designation is the same 
as the related Technical Manual with the letters 



HR added to the number. These manuals are 
published to aid in property accountability and 
are available through: Commander, US Army 
Adjutant General Publication Center, ATTN: 
AGDL-OD, 1655 Woodson Road, St. Louis, Mo 
63114. 

Page B-l . Appendix B is added as follows: 



APPENDIX B 

COMPONENTS OF END ITEMS LIST 
SECTION I. INTRODUCTION 



1. SCOPE 

This appendix lists Integral Components of and 
Basic Issue Items (BII) for the Air Conditioner 
to help you inventory items required for safe 
and efficient operation. 

2. GENERAL 

The components of end item list are divided into 
the following sections: 

a. Section 1L Integral Components of the End 
Item. NOT APPLICABLE. 



b. Section III. Basic Issue Items. These are 
minimum essential items required to place the 
Air Conditioner in operation, to operate it and to 
perform emergency repairs. Although shipped 
separately packed, they must accompany the Air 
Conditioner during operation and whenever it is 
transferred between accountable officers. The il- 
lustrations will assist you with hard-to-identify 
items. This manual is your authority to requisi- 
tion replacement BII based on Table(s) of Or- 
ganization and Equipment (TOE)/Modification 
Table of Organization and Equipment(MTOE) 
authorization of the end item. 



Dl 5-4120-307-15 

C8 
S. KXPUkNATfON OF COLUMNS. 

ffab ooinmn dmdxi u fol- 



#M*6r. Indicates the 
<rf M flMnrtfca ee vbkb the item M 



tify 
*. 



Hunt JAaidwr. Tb member wed to iden- 
cafled e* ID 



N*mber(N8N} fodkate. 
to tbe end 



Itef 



nmtA by th 



f*c 



the paimaiy 
r which 



tab the <Mcn nd chAracberadc* of the item 
by mMM <rftt gpgmaqring drawings, apecifica- 
tsndank and mtp^^on requirement* to 



identify an item or ran^e of item*. 

d. Description: Indicates the federal item 
, if required, a minimnm descriptioai to 



_. * * 

an item. 



e. Location: The physical location of each 
item listed is given in this column. The fists axe 
Assigned to inventory aU item* in one area of 
the major item before moving on to an adjacent 



/. Ifeofrle on Code: "USABLE ON" codes are 
included to help you identify which component 
items are used on the different models. Identi- 
fication of the codes used in this list are: CODE 
USED ON 



g. Quantity Required (QtyRe<^):Tbis 
lists the quantity of each item required for a 
complete major item. 

h. Quantity This column is left blank for use 
during inventory. Under the received column, 
list the quantity you actually receive on your 
major item. The date columns are for use when 

you inventory the major item at a later date, 
such as for shipment to another site. 



Section II. INTEGRAL COMPONENTS OF THE END ITEM 
(Not Applicable) 



Section III. BASIC ISSUE ITEMS 



(1) 


(2) 


(3) 


(4) (5) (6) (7) 


ILLUSTRATION 








U) (b) 


NATIONAL 


PART NO 


USABLE 


FIGURE ITEM 


STOCK 


& 


DESCRIPTION LOCATION ON QTY 


NO NO 


NUMBER 


FSCM 


CODE REQD 



7520-00-559-9618 



CASE: Maintenance and 
operation Manual, TM 5-4120- 
307-15 



EA 



TM 5-4120-307-15 
08 



Page C-l. Appendix C is added as follows: 



APPENDIX C 

ADDITIONAL AUTHORIZATION LIST 
Section L INTRODUCTION 



1. SCOPE. 

This appendix Hsts additional items you are au- 
thorised for the support of the Air Conditioner. 

2. GENERAL. 

This fist identifies items that do not have to ac- 
company the Air Conditioner and that do not 
have to be turned in with it. These items are au- 
thorized to you by CTA, MTOE, TDAor JTA. 



3. EXPLANATION OF LISTING, 

National stock number, descriptions, and quan- 
tities are provided to help you identify and re- 
quest the additional items you require to support 
this equipment 



Section II. ADDITIONAL AUTHORIZATION LIST 



(1) 
NATIONAL 

STOCK 
NUMBER 



(2) 
DESCRIPTION 



PART NUMBER & FSCM 



(3) 



USABLE ON CODE U/M 



(4) 



QTY 

AUTH 



4130.00-550-2995 
5935-00.846.2328 

4130-00-456-9801 



BLOCKOFF PANEL 
RECEPTACLE, ELECTRICAL 

SOUND ATTENUATOR 



13215E9885 (97403) EA 

MS3106R22-22-S (C) EA 

(96909) 

13211E3798 (97403 EA 
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C8 

Bjr Ordor f the Secretary of tike Army: 



BERNARD W. ROGERS 

General, United State* Army 

Chief of Staff 



DA Form 12-25C, Operator maintenance 
MX) BID. 



I 



Changes in force: Cl thru C8 



CHANGE 

No. 8 



TM 5-4120-307-15 
C8 



HEADQUARTERS 
DEPARTMENT OF THE ARMY 
WASHINGTON, D.C. , 5 February 1979 



Operator, Organizational, Direct Support, 
General Support and Depot Maintenance Manual 



AIR CONPmOMBR,VERTICAL, COMPACT, 208 VOLTS, AC, 4OO 

HERTZ, THREE PHASE, 18,000 BTU/HR COOLING, 12,000 

BTU/HR HEATING, KECO MODEL F13T-4-2 

NSN 4120-00-168-1775, HARVEY 

W. HOTTEL MODEL CV-2O-4-08, 

NSN 4120-00-152-1150 



TM 54120-307-15, 19 February 1970, is changed as follows: 



Page & Table of Contents, delete (NOT APPLI- 
CABLE) from Appendix B and C. 
Page 1-1. Add paragraph 1-2.1 as follows: 

1-2.1. HAND RECEIPT 

Hand receipts for Basic Issue Items (BII) and 
Additional Authorized Lost (AAL) items are pub- 
lished in a Hand Receipt Manual. Hie Hand Re- 
ceipt Manual numerical designation is the same 
as the related Technical Manual with the letters 



HR added to the number. These manuals are 
published to aid in property accountability and 
are available through: Commander, US Army 
Adjutant General Publication Center, ATTN: 
AGDL-OD, 1655 Woodson Road, St. Louis, Mo 
63114. 

Page B-l . Appendix B is added as follows: 



APPENDIX B 

COMPONENTS OF END ITEMS LIST 
SECTION I. INTRODUCTION 



1. SCOPE 

This appendix lists Integral Components of and 
Basic Issue Items (BII) for the Air Conditioner 
to help you inventory items required for safe 
and efficient operation. 

2. GENERAL 

The components of end item list are divided into 
the following sections: 

a. Section II. Integral Components of the End 
Item. NOT APPLICABLE. 



b. Section HI. Basic Issue Items. These are 
minimum essential items required to place the 
Air Conditioner in operation, to operate it and to 
perform emergency repairs. Although shipped 
separately packed, they must accompany the Air 
Conditioner during operation and whenever it is 
transferred between accountable officers. The il- 
lustrations will assist you with hard-to-identify 
items. This manual is your authority to requisi- 
tion replacement BII based on Table(s) of Or- 
ganization and Equipment (TOE)/Mbdification 
Table of Organization and Equipment(MTOE) 
authorization of the end item. 
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9. EXPLANATION OF COLUMNS. 

. jabrtnrtfan: Thi* oofasm 1* divided M fol- 
low: 

(I) Ftg*T* Numbtr. Indicates the figure 
of fee iltortnrfkm op which fee item i 
fawfcmbfcX 

09 Aon Number. Ibe number twed to iden- 
tify !* wBrf oat in the iltertratian. 

&. AblfeM/ ADC* Number (NSN): fodkatw 
Mtieaal stock number ttngned to the end 
wbidi win M used for reorcsitioniiig. 

<x Pfcrt Nttmber (P/N): Indicate* tha jmmaiy 
auibtr Md by the manufacturer which con- 
trait the de^gn and f^aracteristict of the item 
by meant of it engineering drawings, specifica- 
tion*, itaadaxd* and inspection requirements to 
identify an item or range of items. 

d. Description: Indicates the federal item 
name and, if required, a minimum description to 
identify an item. 



e. Location: The physical location of each 
item listed is given in this column. The lists axe 
designed to inventory all items in one area of 
the major item before moving on to an adjacent 



/. Utable on Code: "USABLE ON" codes axe 
included to help you identity which component 
iteme are ueed on the different models. Identi- 
fication of the codes used in this list are: CODE 
USED ON 



lists the quantity of each item required for a 
complete major item. 

h. Quantity. This column is left blank for use 
during inventory. Under the received column, 
list the quantity you actually receive on your 
major item. The date columns are for use when 

you inventory the major item at a later date, 
such as for shipment to another site. 



Section II. INTEGRAL COMPONENTS OF THE END ITEM 
(Not Applicable) 



Section III. BASIC ISSUE ITEMS 



(1) 


(2) 


(3) 


(4) (6) (6) (7) 


ILLUSTRATION 








(*) (b) 


NATIONAL 


PART NO. 


USABLE 


FIGURE ITEM 


STOCK 


ft 


DESCRIPTION LOCATION ON QTY 


NO NO 


NUMBER 


PSCM 


CODE REQD 



7520-00-559-9618 



CASE: Maintenance and 
operation Manual, TM 5-4120- 
307-15 



EA 



TM 5-4120-307-15 

C8 
Pag* C-l. Appendix C is dd*d as follows: 

APPENDIX C 

ADDITIONAL AUTHORIZATION LIST 
Section L INTRODUCTION 



8COFK. 3. EXPLANATION OF LISTING. 

appendix lists additional items you are ao- National stock number, descriptions, and quan- 
thori^foife*aiipix*tolte titles are provided to help you identify and re- 

quest the additional items you require to support 
2. GENERAL. flris *iaipinent 

Has list identify items that do not ham to ac- 
company the Air Conditioner and that do not 
have to be tamed in with it These items axe au- 
thorized to you by CTA, MTOE, TDA or JTA 



Section II. ADDITIONAL AUTHORIZATION LIST 

(1) (2) (3) (iT 

NATIONAL DESCRIPTION 

STOCK 

NUMBER QTY 

PART NUMBER & FSCM USABLE ON CODE U/M AUTH 

4130-00.550-2995 BLOCKOFF PANEL 13215E9886 (97403) EA 1~ 

5935-00-846-2328 RECEPTACLE, ELECTRICAL MS3106R22-22-S (C) EA 1 

(96909) 

4130-00-456-9801 SOUND ATTENUATOR 1321 1E3798 (97403 EA 1 



5-4120-307-15 
CS 

%t i^ of 8* Secretary of the Army: 

BERNARD W. ROGERS 
General, United State* Army 
Official: Chief of Staff 

J. C PBNNINGTON 

M&rGemerml, United 8tate$ Army 

The AttfmlmM* General 



Do be distributed in accordance with DA Form 12-25C, Operator maintenance 
for Air Conditioners: 18,000 BTU, 



in force: Cl, C2. CS, C4, C6, Cf and C7 
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HANGE HEADQUARTERS 

DEPARTMENT OF THE ARMY 
O 7 WASHINGTON, D,C, 24 February 1978 

Operator, Organizational, Direct Support, Goieral Support, 
and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL: COMPACT; 208 VOLT AC, 400 HERTZ, 

THREE PHASE; 18,000 BTU/HR COOLING, 12,000 BTU/HR 

HEATING (KECO MODEL) F18T4-2 

NSN 4120-00-168-1775 



\l 5-4120-307-15, 19 February 1970, is changed as follows: 

PPENDIX C, Section II. MAINTENANCE ALLOCATION CHART is superseded as follows: 



5-4120-307-15 
C7 



Section N. MAINTENANCi ALLOCATION CHART 
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Accessory items 
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Winterization equipment 
Heater, electrical . 
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Bearing 




F 













-- 





F 


F 
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Master or auxiliary 
control assembly 
Contactor, electrical 
Circuit breakers 
Circuit breakers, 
compressor 
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REFRIGERATION & AIR 
CONDITIONING 
COMPONENTS 
Gas compressor 
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er of the Secretary of the Army: 



J. C. PENNINGTON 
Brigadier General, United States Army 
The Adjutant General 



BERNARD W. ROGERS 

General, United States Army 

Chief of Staff 



ution: 

distributed in accordance with DA Form 12-25C, Operator maintenance require- 
sr Air Conditioners: 18,000 BTU, Contact. 



Chang** in feic*: C !, C 2, C3, C4> C 5, and C 6 
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CHANGE 
No. 6 



HEADQUARTERS 

DEPARTMENT OF THE ARMY 

WASHINGTON, DC, 2 F&ru&ry 1977 



Operator's Organizational, Direct Support, 

General Support and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL, COMPACT, 208 VOLTS, AC, 400 

HERTZ, THREE PHASE, 18,000 BTU/HR COOLING, 12,000 

BTU/HR HEATING, KECO MODEL F18T4-2 

MSN 4120-00-168-1775, HARVEY 

W. HOTTEL MODEL CV-20-4-08, 

NSN 4120-00-152-1150 



TM 5-4120-307-15, 19 February 1970, is changed as 
follows: 

Page ii. Table of Contents Change the title of 
Appendix B and C to read 

APPENDIX B. COMPONENTS OF END ITEM 

LIST (Not applicable) 
C. ADDITIONAL AUTHORIZA- 
TION LIST (Not applicable) 
Appendix D and E are added as follows. 

APPENDIX D. MAINTENANCE ALLOCATION 

CHART 

E. EXPENDABLE SUPPLIES AND 
MATERIALS LIST 
Page 1-1 , paragraph l-2c. is superseded as follows: 

c. You can help improve this manual by calling 
attention to errors and by recommending improve- 
ments. You will find several copies of DA Form 
2028-2 (Recommended Changes to Equipment Tech- 
nical Manuals) in the back of this change. There is 
also a sample of DA Form 2028-2 properly completed. 
If these have already been used, you may submit 
your ideas on DA Form 2028 or in a letter. Mail DA 
Form 2028, or your letter to: Commander, US Army 
Troop Support Command, ATTN: DRSTS-MPP, 4300 
Goodfellow Boulevard, St. Louis, MO 63120. A reply 
will be furnished direct to you. 
Page S-l. Paragraph 3-5 is superseded as follows: 

3-5. General 

To insure that the Air Conditioner is ready for 
operation at all times, it must be inspected systemat- 
ically so that the defects may be discovered and 
corrected before they result in serious damage or 
failure. Defects discovered during operation of the 
unit shall be noted for future corrections, to be made 
as soon as an operation has ceased. Stop operation 
which would damage the equipment if operation 



were to continue. All deficiencies and shortcomings 
shall be recorded together with the corrective action 
taken on DA Form 2404, (Equipment Inspection and 
Maintenance Worksheet), at the earliest opportu- 
nity. When performing your "Before Operation" (B) 
and "During Operation" (D) PMCS, always keep in 
mind the CAUTIONS and WARNINGS. After 
operation, be sure to perform your (A) PMCS. If your 
equipment fails to operate, troubleshoot with proper 
equipment. Report any deficiencies using the proper 
forms, see TM 38-750. 

Paragraph 3-6 is superseded as follows: 

3-6. Preventive Maintenance Checks and 
Services 

Refer to tables 3-1, 3-1.1 and figures 3-1 through 3-4 
for Preventive Maintenance Checks and Services. 

a. Item Number Column. Checks and services are 
numbered in chronological order regardless of 
interval. This column will be used as a source of item 
numbers for the UTM Item Numberf! column on 
DA Form 2404 in recording results of PMCS. 

b. Interval Columns. The columns headed "B", "D", 
"A", "W", and "M", will contain a dot (.) opposite the 
appropriate check indication it is to be performed 
Before, During, After, Weekly or Monthly. 

c. Combat Operability Column. A dot (.) in the "C" 
column will identify combat operability check for 
unit readiness reporting purposes. 

d. Item To Be Inspected Coht mn. The items listed in 
this column are divided into groups and identifies the 
items to be inspected. 

e. Procedures Column. This column contains a brief 
description of the procedures by which the check is to 
be performed 

/. Equipment Will Be Reported Not Ready (RED) 
Column. This column will contain the criteria which 
will cause the equipment to be classified as not ready 



ED) become of inability to perform its primary 



NOTE 

If the equipment must be kept in continu- 
operatioo, cheek and service only those 



items that can be checked and serviced 
without disturbing- operation. Make the 
complete checks and services when the 
equipment can be shutdown. 
Page S-6. Table 3-1 is superseded as follows; 



Tebie -1 Operator Crew Preventive Ma&tfenawx Ch#fa and Services 
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Procedures 
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appearance of refrigerant 




















in Sight Glass. If 




















refrigerant contains 




















bubbles, or appears milky, 




















report condition to 




















Direct Support Maintenance. 





K S-6. Table 3-1.1 is added as follows. 

Table 3-1.1. Organizational Preventive Maintenance Checks and Services 
W Weekly Q Quarterly A Annually 
M Monthly S Semiannually B Biennially 



H Hours 
MI Miles 



Interval 



MI 



Item 

To Be 

Inspected 



Procedures 



Equipment Will Be Reported 
Not Ready (Red) If- 



Air Filter 
and Mist 
Eliminator 



Inspect for accumulation of 
dirt 



Filter and mist eliminator 
dirty 



WARNING 

Dry cleaning solvent, P-D-680, used to clean parts is potentially 
dangerous to personnel and property. Use in a well ventiliated area as 
the fumes are dangerous if inhaled. Avoid repeated and prolonged 
skin contact. Do not use near open flame or excessive heat. Flash point 
of solvent is 100'F. - 138*F. (38'C. - 59Q). Wash filter and mist 
eliminator using dry cleaning solvent, Federal Specification P-D-680. 

OE/HDO a lean dly Cl th ' > 



t B-l. Appendix B not applicable. 
e C-L Appendix C not applicable, 
s D-L Appendix D is added as follows. 



0-1. General 



APPENDIX D 

MAINTENANCE ALLOCATION CHART 
Section L INTRODUCTION 

supplies. 



a. Ill is sectkxn provides a general explanation of all 
maintenance and repair functions authorized at 
various maintenance levels. 

6. Section II designates overall responsibility for 
the performance of maintenance functions on the 
identified end item or component and the work 
measurement time required to perform the func- 
tions by the designated maintenance level The 
implementation of the maintenance functions upon 
the end item or component will be consistent with the 
assigned maintenance functions, 

c. Section III lists the tools and test equipment 
required for each maintenance function as refer- 
enced from Section IL 

A Section IV contains supplemental instructions 
or explanatory notes for a particular maintenance 
function. 

D-2. Explanation of Columns in Section II 

a. Group Number, Column (1). A number is 
assigned to each group in a top-down breakdown 
sequence. The applicable groups are listed in the 
MAC in disassembly sequence beginning with the 
first group removed. 

b. Assembly Group, Column (2). This column 
contains a brief description of the components of 
each numerical group. 

c. Maintenance Functions, Column (3). This 
column lists the functions to be performed on the 
items listed in Column 2. The lowest maintenance 
level authorized to perform these functions is 
indicated by a symbol in the appropriate column. The 
symbol designators for the various maintenance 
levels are as follows: 

C Operator or crew. 
Organizational maintenance. 
F Direct Support maintenance. 
H General Support maintenance. 
D Depot Maintenance. 
The maintenance functions are defined as follows: 

(1) Inspect. To determine serviceability of an 
item by comparing its physical, mechanical, and 
electrical characteristics with established standards 
through examination. 

(2) Test. To verify serviceability and detect 
incipient failure by measuring the mechanical or 
electrical characteristics of an item and comparing 
those characteristics with prescribed standards. 

(3) Service. Operations required periodically to 
keep an item in proper operating condition, i.e., to 
clean, to preserve, to drain, to paint, or to replenish 
fuel, lubricants, hydraulic fluids, or compressed air 



(4) Adjust* To maintain within prescribed limits, 
by bringing into proper or exact position, or by 
setting the operating characteristics to specified 
parameters, 

(SiAtign. To artist specified variable elements of 
an item to bring about optimum or desired perfor- 
mance, 

(&CaKbrate. To determine and cause corrections 
to be made or to be adjusted on instruments or test 
measuring and diagnostic equipments used in 
precision measurement. Consists of comparison of 
two instruments, one of which is a certified standard 
of known accuracy, to detect and adjust any 
discrepancy in the accuracy of the instrument being 
compared. 

(T)InstalL The act of emplacing, seating, or fixing 
into position an item, part, or module (component or 
assembly) in a manner to allow the proper function- 
ing of an equipment or system. 

(8) Replace. The act of substituting a serviceable 
like type part, subassembly , or module (component or 
assembly) for an unserviceable counterpart. 

(9) Repair. The application of maintenance 
services (inspect, test, service, adjust, align, cal- 
ibrate, or replace) or other maintenance actions 
(welding, grinding, riveting, straightening, facing, 
remachining or resurfacing) to restore serviceability 
to an item by correcting specific damage, fault, 
malfunction, or failure in a part, subassembly, 
module (component or assembly), end item, or 
system. 

(10) Overhaul. That maintenance effort 
(service/action) necessary to restore an item to a 
completely serviceable/operational condition as pre- 
scribed by maintenance standards (i.e., DMWR) in 
appropriate technical publications. Overhaul is nor- 
mally the highest degree of maintenance performed 
by the Army. Overhaul does not normally return an 
item to a like-new condition. 

(11) Rebuild. Consists of those services/actions 
necessary for the restoration of unserviceable 
equipment to a like- new condition in accordance with 
original manufacturing standards. Rebuild is the 
highest degree of materiel maintenance applied to 
Army equipment The rebuild operation includes the 
act of returning to zero those age measurements 
(hours/miles, etc.) considered in classifying Army 
equipments/components. 

<L Maintenance Level, Column (1>). This column is 
made up of subcolumns for each category of 
maintenance. Work time figures are listed in these 
subcolumns for the lowest level of maintenance 



tthorited to perform the function listed in Column 
Theae figures (shown directly below the symbol) 
dicate the average active time required to perform 
e maintenance fraction at the indicated category 
maintenance under typical field operating condi- 



. Tool* <x*dEq*t*pmeni, Column (5). This column is 
xmded for referencing: by code, the special tods 
id tetequapment(Sea III) required to perform the 
i foadaora (Sec. II). 

, This column shall contain 
letter code in alphabetic order which shall be key ed 
the remarks contained in Section IV. 

& Explanation of Columns in Section III 

a. Kjfaneaae Code. This column consists of an 
ntbie number listed in sequence from column (5) of 
otkai DL Ifae number references the special tools 
id teet eqt^>ment requirements. 



6. Maintenance Level. This column shows 
lowest level of maintenance authorized to use 
special tools or test equipment 

c. Nomenclature. This column lists the name 
identification of the tools or test equipment 

d. National/NATO Stock Number. This column 
provided for the NSN of special tools and teat 
equipment listed in the nomenclature column. * 

e. Tool Number. This column lists the manufi4 
turer's code and part number of tools and test 
equipment ^ 

D-4. Explanation of Columns in Section IV 

a. Reference Code. This column consists of a letter 
code in alphabetic order which is keyed to column 6&f 
section II. 

b. Remarks. This column lists information 



i 



nent to the maintenance function being performed, 
as indicated on the MAC, section II. 



Section II. MAINTENANCE ALLOCATION CHART 
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Section III. TOOL AND TEST EQUIPMENT REQUIREMENTS 



(2) 



(3) 
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Section IV. REMARKS 



Reference 
code 



Remarks 



DS will test the Hi and Low pressure switch, fan speed switch, toggle switch, and solenoid valve; all other electrical tests will 

be done at organizational level 

DS win test for teaks, and proper operating pressure. Testing includes the use of Refrigerant Leak Detector, or soap and water 

solution. 

DS will service the unit by checking the oil level, and add lubricating oil (Ret V-V-L-825, NSN 9150-OOS23-7905), and adding 

(Refrigerant -22), when required. 

WARNING 

Dry cleaning solvent, P-D-680 used to clean parts is potentially dangerous to personnel and 

property. Use in a well ventiliated area as the fumes are dangerous if inhaled. Avoid repeated and 

prolonged skin contact Do not use near open flame or excessive heat. Flash point of solvent is 

100F. -138F.(38C. -59C.). 

DS will dean the solenoid valve suing dry cleaning solvent P-D-680 and dry thoroughly with a clean dry cloth. 

Repair of solenoid valves limited to replacement of coil only. 

DS will clean coil, using a brush, and a damp rag satuated with dry cleaning solvent P-D-680. 

DS will dean the received when replacing, using dry cleaning solvent P-D-680 and dry thoroughly with a clean dry cloth. 

Apply filter sealing. 

Clean the evaporator assembly using dry cleaning solvent, Federal Specification P-E^680, dry thoroughly using a clean dry 
doth. 

Clean condensate drain tube to indude evaporator drain pan and upper drain line, 
Qean filters with dry deaning solvent P-D680 and dry thoroughly with a clean dry cloth. 
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Appendix Eis added as follows, 

APPENDIX E 

EXPENDABLE SUPPLIES AND MATERIALS LIST 
Section I. INTRODUCTION 



6-1. Scope 

Has appendix Eats Expendable Supplies and Mate- 
rials you wQl need to operate and maintain the Air 
Coodifcioner. Theae items are authorized to you by 
CTA50-OTG, Eipendabte Items (except Medical, Class 
V, Repair Parts and Heraldic Items). 

B-2. Explanation of Columns 

a. Column 1 - /torn Number. This number is 
i8G%&ed to the entry in the listing and is referenced 
B the narrative instriKtk>ns to i^^ material 

i. Column t - Letwt This column identifies the 
towerf km! of maintenance that requires the listed 
item. 



c. Column 3 -National Stock Number. This is tg 
national stock number assigned to the item; use fti 
request or requisition the item. 

d. Column 4 - Description. Indicates the fe 
item name and, if required, a description to iden 
the item. The last line for each item indicates the p 
number followed by the Federal Supply Code 
Manufacturer (FSCM) in parenthesis, if appBcal 

e. Column 5 - Unit of Measure (UIM). Indicates 1 
measure used in performing the actual maint 
function. This measure is expressed by a 
character alphabetical abbreviation. (e.g., each(eal1 
inch(in), pair(pr), etc.). If the unit of measure diffej 
from the unit of issue, requisition the lowest unit of 
issue that will satisfy your requirements. 



Section II. EXPENDABLE SUPPLIES AND MATERIALS LIST 
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By Order of the Secretary of the Army: 



Dfficial: 

PAUL T. SMITH 
Major General, U nited States Army 
The Adjutant General 



BERNARD W. ROGERS 

General, United States Army 
ChiefofStaff 
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TM 5-4120-307-15 
C5 

HEADQUARTERS 

DEPARTMENT OFTHE ARMY 

WASHINGTON, D.O, 7 March ms 



Operator's Organizational, Direct Support, 
General Support and Depot Maintenance Mamial 

AIR CONDITIONER VERTICAL, COMPACT, 208 VOLTS, AC, 400 

HERTZ, THREE PHASE, 18^00 BTU/HR COOUNG, 12,000 

BTU/HR HEATING, HARVEY W. HOTTEL MODEL CV-20-4-08, 

NSN 412040*152-1150, KECO MODEL F18T4-2 

NSN 4120-00-168-1775 

M 5-4120-307-15, 19 February 1970, is changed as fallows: 
he title is changed as shown above. 

age 2 of 'Caver. Add the following warning to the list of safety precautions. 

WARNING 

The burning of polyurethane foams is dangerous. Due to the chemical composition of a 
polyurethane foam, toxic fumes are released when it is burned or heated If it is burned or 
heated indoors, such as during a welding operation in its proximity, precautions should be 
taken to adequately ventilate the area. An exhaust system equivalent to that of a paint spray 
booth should be used. Air supplied respirators, approved by the National Institute for 
Occupational Safety & Health or the U.S. Bureau of Mines, should be used for all welding in 
confined spaces and when ventilation is inadequate. Individuals who have chronic or 
recurrent respiratory conditions, including allergies and asthma, should not be employed in 
this type of environment 

ly Order of the Secretary of the Army: 

FREDCWEYAND 
General* United States Army 
)fficial: ChiefofStaff 

VERNE L. BOWERS 

Major General, United States Army 

The Adjutant General 



Xstnbution: 

To be distributed in accordance with DA Form 12-25C, (qty rqr block no. S41) Operator maintenance requirements for Environmental 
Iquipment Air Conditioners. 18,000 BTU, Compact 
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Change 
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TM 5-4120-307-15 
C4 

HEADQUARTERS 

DEPARTMENT OF THE ARMY 

Washington, DC 15 June 1973 



Operator, Organizational, Direct Support, General 

Support and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL: COMPACT; 208 VOLTS, AC, 400 HERTZ, THREE PHASE; 
18,000 BTU/HR COOLING, 12,000 BTU/HR HEATING (HARVEY W. HOTTEL MODEL 
CV-20-4-08) FSN 4120-152-1150, (KECO MODEL F18T4-2) FSN 4120-168-1775. 



TM 5-4120-307-15, 19 February 1970, is changed as follows: 

Page 2-1. Paragraph 2-3c, line 3. The third sentence 
is superseded as follows: 

Remove drain plugs from 3 outside drain connections 
(fig. 1-1). Since the drain plug on the front side of 
unit (evaporator and control panel side) is normally 
on the inside of the van or inclosure to be air con- 
ditioned, no drain hose is to be connected to this 
drain connection. Install drain hose assembly kit by 
installing drain elbows in each drain connection and 
attach 5/16 inch I.D. drain lines to each elbow. Tilt 
top of unit 5 degrees toward rear drain hose. Man- 
ifold the drain lines to a single four foot long drain 
hose. Periodic cleaning of these drain hoses and 
drain traps inside unit may be required. 
Page 6-2. Paragraph 6-4 A\l, (C 3), line 2, refrigerant 
charge is changed to read 5 Ibs 

Page 7-4. Paragraph 7 -4? 4 KC3), Lines 5 and 6 and 
line 2 of Caution "4(four) Ibs" is changed to read 
44 5( five) Ibs". 

Page 7-9. Paragraph 7-11 /'is superseded as follows: 
/ Installation. 
(1) Install three (3) resistors to terminals on 



rotary switch, (29 figs. 7-5 and 7-5.1). Install one 
resistor with two insulation sleeves between termi- 
nals 32 and 3A. See figure 1-4, item S-l. Bring re- 
sistor wire around back at base of terminals and 
loop wire around terminal lugs to front. Solder to 
front of terminals, using rosin core solder, as shown 
in figure 1-4 and figure 7-5.1. Be careful to apply 
solder to base of terminals only so as not to interfere 
with spade lugs which slip on the top part of termi- 
nals. 

NOTE 

No solder is required on back of terminal lugs. 
Use care not to solder spade lugs to termi- 
nals. 

(2) Install remaining two (2)resistors to rotary 
switch in same manner; one betxveen terminals 42 
and 4A; and one between terminals 41 and 4C as 
shown in figure 1-4, C4, Item S-L 

(3) Reassembly shall be in reverse order of dis- 
assembly. Make sure all tagged wires are connected 
to the parts to which they belong. 

Figure 7-5.1 is added as follows: 



7-24, paragraph 7-22. After line 12 add the 
flowing: Allow unit to operate one hour before 



checking sight gage for moisture content and re- 
frigerant shortage. 
Page B-l. Appendix B is superseded as follows: 



APPENDIX B 

BASIC ISSUE ITEMS LIST AND ITEMS 
TROOP INSTALLED OR AUTHORIZED 



Section I. INTRODUCTION 



H. Scope 

liis appendix lists items required by the operator 
:>r operation of the air conditioner. 

t-2. General 

"his list is divided into the following sections: 
a. Basic Issue Items List - Section II. Not applica- 
le. 

6. Items Troop Installed or Authorized List See- 
on III. A list of items in alphabetical sequence, 
'hich at the discretion of the unit commander may 
ccompany the air conditioner. These items are NOT 
UBJECT TO TURN-IN with the air conditioner 
r hen evacuated. 

J-3. Explanation of Columns 

'he following provides an explanation of columns 
i the tabular list of Basic Issue Items List, Section 
I, and Items Troop Installed or Authorized, Section 
[I. 



a. Source, Maintenance, and Recorerability Cod\ 
(SMR). Not applicable. 

6. Federal Stock Number. This column indicates 
the Federal stock number assigned to the item and 
will be used for requisitioning purposes. 

c. Description. This column indicates the Federal 
item name and any additional description of the item 
required. 

d. Unit of Measure (LI/M). A two-character alpha- 
betic abbreviation indicating the amount or quantity 
of the item upon which the allowances are based, 
e g. t ft, ea, pr, etc. 

p. Quantity Furnished irith Equipment (BIIL). 
Not applicable. 

/. Quantity Authorized (Items Troop Installed or 
Authorized). This column indicates the quantity 
of the item authorized to be used with the equip- 
ment 



Section III. ITEMS TROOP INSTALLED OR AUTHORIZED LIST 



ill 

SMR 

code 


(2) 

Federa.1 stock 
number 


(3) 
Description 

Ref No AMfr Uuble 
code on co <j e 


(4) 

Unit 
of 
met* 


(6) 
Qty auth 




7520-559-9618 


CASE Maintenance and Operation Manuals 


EA 


1 



%**w 1-4 (feldmitKrear of manual) is superseded as follows: 




[Rl-6 

1 

2 

8 

4 

5 

5 

7 

* 



1 

2 

3 

4-K5 

6 

1 

2 



Compressor, rotary Pi 

Motor, fan P2 

Circuit breaker. Bl P3 

Rectifier P4 

Diode PS 

Terminal stud, JB GRD P6 

Terminal stud, control panel GRD P7 

Terminal stud, system GRD P8 

Heater element Pd 

Connector, receptacle, power in Rl 

Connector, receptacle, JB R2 

Connector, receptacle, JB R3 

Connector, receptacle, Bl Si 

Connector, receptacle, LI S2 

Connector, receptacle, L2 S3 

Connector, receptacle, control pane) S4 

Connector, receptacle, heater S5 

Connector, receptacle, B2 S6 

Relay, compressor start S7 

Relay, heater S8 

Relay, time delay Tl 

Relay control B2 TB1 

Relay, phase sequence TB2 

Valve, solenoid, Bl bypass XFl 

Valve, solenoid, pressure equalizer XF2 

Zl 



Connector, plug, power input 
Connector, plug, JB 
Connector, plug, JB 
Connector, plug, Bl 
Connector, plug, Ll 
Connector, plug, L2 
Connector, plug, control panel 
Connector, plug, heater 
Connector, plug, B2 
Resistor, fixed 
Resistor, fixed 
Resistor, fixed 
Switch, rotary, selector 
Thermostat 
Switch, pressure, B2 
Switch, heater cutout 
Switch, thermal Bl 
Switch, high pressure cutout 
Switch, low pressure cutout 
Switch, toggle, B2 
Transformer 
Terminal board, JB 
Terminal board, JB 
Fuseh older 
Fuseholder 
RF1 filter 



Figure 14 (fold out) (rear of manual) is superseded as follows: 
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y order of the Secretary of the Army: 

* CREIGHTON W. ABBAMS 

General, United State* Amy 
fficial: CMef of Staff 

VERNE L. BOWERS, 

Jl o# or General, United States Army, 

The Adjutant General 



istributkm: 

To be distributed in accordance with DA Form 12-25C, (qty rqr block No. 541) Operator maintenance 
Kjuirements for Air Conditioners, 18,000 BTU, Compact. 
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Change 
No. 3 



HEADQUARTERS 

DEPARTMENT OF THE ARMY 

Washington, D.C. IS September 1972 



Operator, Organizational, Direct Support, 
General Support, and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL: COMPACT; 208 VOLT AC, 400 HERTZ, 

THREE PHASE; 18,000 BTU/HR COOLING, 12,000 

BTU/HR HEATING (KECO MODEL F18T4-2) 

FSN 4120-168-1775 

(HARVEY W. HOTTEL MODEL CV-20-4-08) 
FSN 4120-152-1150 



TM 5-4120-307-15, 19 February 1970 is changed as follows : 
Change cover and title page as shown above. 



Page 1-1. Paragraph 1-1. a. The first sentence 
is superseded as follows : This manual is published 
for use of personnel to whom the Keco Model 
F18T42 and Harvey W. Hottel Model CV-20-4-08 
air conditioners are issued. 

Page 1-5, paragraph 1-4. b(l), change title to 
read as follows : 

(1) Air Conditioner identification plate 
(Keco Model F18-T4-2 only). 
Page 1-5, paragraph l-4.b (1.1) is added after 
paragraph 1-4. b (1). 

(1-1) Air Conditioner identification plate 
(Model CV-20-4-08 only) 

Air Conditioner . . Vertical, compact, Military Model 

CE20VAL 4-208, Harvey W. Hottel 

Model CV-20-4-08, Specification 

MIL-A52344B (ME), Class 3.208 

Volts A.C., 400 Hertz, 3 phase. 

Capacity 18,000 BTU/HR 

Stock Number FSN 4120-152-1150 

Part Number R-638-70 

Manufacturer Harvey W. Hottel, Inc. 

Page 1-5, paragraph l-4.b (5), change title 
to read as follows : 

(5) Evaporator and condenser fans 
(Keco Model F18T4-2 only) 

Page 1-5, paragraph l-4.b (5.1) is added after 
paragraph l-4.b (5) 



(5.1) Evaporator and condenser fan 
(Model CV -20-4-08 only). 

Manufacturer The Trane Compan 

Type Condenser Axial Flo 1 

Evaporator Centrifuge 

Number per Unit 1 Eac 

Rotation Clockwise (facing condense 

air discharge grille) 

Page 1-6, paragraph l-4.b (11), change titlt 
to read as follows : 

(11) Electric heaters (Keco Model F18- 
T4-2 only) 

Page 1-6, paragraph l-4.b (11.1) is added 
after paragraph l-4.b. (11) 

(11.1) Electric heaters (Model CV-20- 



4-08 only). 



Manufacturer Electro-Therm., Inc. 

Type Stainless steel sheath 

Part Number 13211E8353-1 

Voltage 120 v 

Watts 600 

Number Per Unit 6 

Page 1-6, paragraph l-4.b (13), change title 
to read as follows : 

(13) Transformer, control voltage (Keco 
Model F 1ST 4-2 only). 

Page 1-6, paragraph l-4.b (13.1) is added 
after paragraph l-4.b (13) . 



(13.1) Transformer, control voltage 



Seeawlwy Vote 



tanftctaer . . .MOwaukee Transformer Company 

208 
400 Hertz 

30 
2 - 2 
Prteary Coanectionfl ................ H-l and H-2 

Secondary Connections .............. X-l and X-2 

Pb0* 1-6, paragraph l-4.b (15), change title 
to read as follows: 

(15) Diode, semi-conductor (Keco Model 



1-6, paragraph l-4.b (15.1) is added 
after paragraph lAb (15). 

(15JL) Diode, semi-conductor (Model 



Manofactnrer ................... Sarkes Tarzian 

Type .................. Silicon-hermetically sealed 

Beak Reverse Voltage (Minimum) ....... 375 Volts 

ICarimnm Voltage Drop (full load) ...... 0.5 Volts 

Maximum forward current ............... 2.0 Amp 

Part Number ........................... IN1695 

Page 1-6, paragraph l-4.b (21), change title 
to read as follows : 

(21) Heaters, electrical (Keco Model 
Fl8T4-2only). 

Page 1-6, paragraph l-4.b (21.1) is added 
after paragraph l-4.b (21). 

(21.1) Heaters, electrical (Model CV-20- 
4-08 only) 

Manufacturer ............... Electro-Therm, Inc. 

Type ................................... Tubular 

Volts ...................................... 120 

Wattage ................................... 600 

Page 1-7, paragraph l-4.b (30), change title 
to read as follows : 

(SO) Filter, radio frequency interference 
(Keco Model F18T4-2 only). 

Page 1-7, paragraph l-4.b (30.1) is added 
after paragraph l-4.b (30). 

(SO .1) Capacitors, radio frequency inter- 
ference. (Model CV-20-4-08 only). 




Manufacturer , 

Type Metallized Mylar 

Part Number VI 

Rating 2 Micro Farad, 400 

Number Per Unit 

Page 1-7, paragraph l-4.b (31) is added 
paragraph l-4.b (30). 

(31) Capacitor, radio frequency 
ference (Model CV-20-4-08 only). 

Manufacturer Ae 

Type Metallized Mylar 

Part Number 

Rating 1 Micro Farad, 200"^ 

Number Per Unit 

Page 1-7 ', paragraph 1-5 is superseded as |& ] 
lows : 

1-5. Difference in Models. 

This manual covers the Keco Model F18T4-2 air 
conditioner, Serial Nos. 68492 through 68757 and 
the Harvey W. Hottel Model CV-20-4-08 air condi- ' 
tioner, Serial Nos. 101 through 459. This manual 
covers the above models and serial number ranges 
only. Differences exist between the two models in 
the type of radio frequency interference sup- 
pression system and deletion of the head pressure 
control tank/check valve system in the Model CV- 
20-4-08 air conditioner. The deletion of the head 
pressure control tank/check valve system is the 
result of the elimination of the zero degree outside 
air temperature starting requirement for the air 
conditioner. Some of the components are of differ- 
ent manufacture in the two models. 

Page 1-7, Figure 1-4 : Change caption to read 
as follows : 

Figure 1-4. Wiring diagram (Keco Model F18T4-2 
only). 

Page 1-7, Add figure 1-4.1. 
Figure 1-4-1. Wiring diagram, ME 4120-307-15/ 

1-4.1 C3 (Model CV-20-4-08 only). 

(Located in back of manual) 

Page 1-8, Figure 1-5 : Change caption to read 
as follows : 

Figure 1-5. Refrigerant fluid diagram, (Keco 
Model F18T4-2 only) (sheet 1 of 2). 

Page 1-8, add figure 1-5.1 : 
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I. COMPRESSOR 
2.COIL CONDENSER 
3.SUBCOOLER 
4. RECEIVER 

6 VALVE, PRESS RELIEF 
6.DEHYDRATOR 

7 VALVE, SOLENOID 
8.GLASS.SIGHT 

9. VALVE EXPANSION 

IO.DISTRIBUTOR 

I I.COIL EVAPORATOR 

I2VALVE EXPANSION 

I3.VALVE, SOLENOID 

I4REGULATOR, FLUID PRESSURE 

15. VALVE .CHARGING 

I&SWITCH, PRESSURE 

17 SWITCH .PRESSURE 

laSWITCH.HIGH PRESSURE CUTOUT 




ME 4I2O-307-I5/I-5.I 



Figure 1-5.1 Refrigerant fluid diagram. ME 41SO-S07-15/ 1-5.1 1 C3 
(Model CV-20-4-08 only) (sheet 1 of 2) 



Page l-, Figure 1-5 : Change caption to read Model F18T4-2 only) (sheet 2 of 2) . 
aa follows : ' Pa 9 e J ' 9 ' Add f te ur e 1-5.1 : 

Figure 1-5. Befrigerant fluid diagram, (Keco. 




COOLING 
CYCLE 
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BYPASS 

CYCLE 
I. COMPRESSOR 
2A.COIL CONDENSER 
2RSUBCOOLER 
3. REaEVER 
4 V8MVE.PRESSURE RELIEF 

5. DEHYDRATOR DESICCANT 

6. VAiyE,SOLENOID EQUALIZER 

7. GLASS.SIGHT 



8. VALVE, EXPANSION EVAPORATOR 

9. COIL.EVAPORATOR 

10. VALVE, EXPANSION QUENCH 

11. VALVE, SOLENOID, LIQUID LINE 
12. REGULATOR, FLUID PRESSURE 

13. VALVE, SERVICE WITH CAP 

14. SWITCH, PRESSURE, FAN SPEED 

15. SWITCH, LOW PRESSURE CUTOUT 

16. SWITCH, HIGH PRESSURE CUTOUT 



8 



Figure 1-5.1. Refrigerant fluid diagram. ME 41SO-307-15/1-5.1 2 CS 
{Model CV-80-4-08 only) (sheet 2 of 2) 



Page 1-9, Figure 1-6: Change caption to read 
as follows : 
Figure 1-6. Wiring schematic diagram, (Keco 



Model F18T4-2 only). 

Page 1-9. Add figure 1-6.1. 
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Figure 1-6.1. Wiring schematic diagram, ME 41SO-307-1 5/1-6.1 CS 
(Model CV-20-4-08 only) 
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-7. 4tr Conditioner, cover installation, ME 4120-307-15/1-? CS 
(Model CV-20-4-08 only) 




c. Installing unit. JBoJt unit to the lloor or 
other flat surface. Refer to base plan (fig. 1-3) for 
dimensions. Connect drain base (not less than two 
feet long and not greater than 5/16 inch ID) to 
the y& npt condensate drain connections located 
around the base of the unit to lead condensate 
away. Utilize as many of the four drain connections 
as possible to obtain optimum drainage. The two 
side connections provide superior draining to the 
front and rear outlets. The rear drain provides the 
poorest service and should be used as a single 
drain only if none of the remaining connections 
are accessible in the mounting location utilized. 
Support the unit at the top using a mounting bolt 
(fig- 1-2). 

Page 2-5, Figure 2-3A: The head pressure 
control tanks shown below the evaporator expan- 
sion valve are incorporated in the Keco Model 
F18T4-2 only. 

Page S-2, Figure 3-1 : The head pressure con- 
trol tanks are incorporated in the Keco Model 
F18T4-2 only. 

Page $-4, Figure 3-4: The check valve is 
incorporated in the Keco Model F18T4-2 only. 

Page 8-12, paragraph 3-23.b (1.1) is added 
after paragraph 3-23.b ( 1 ) . 

(1.1) (Model CV-20-4-08 only) Remove 
spring from chain and mounting hole in damper 
door assembly. 

Page 8-17. Paragraph 3-40: Change title to 
read as follows : 

3-40. RFI Filter (fig. 1-4) (Keco Model F18T4-2 
only). 

Page 8-17, paragraph 3-40.1 is added after 
paragraph 3-40. 

3-40.1. RFI Suppression Capacitors. (Model CV- 
20-4-08 only). 

The RFI suppression equipment supplied in the 
Model CV-20-4-08 air conditioner consists of three 
2 micro-farad capacitors wired across each of the 
three phase leg inputs to the phase sequence relay 
and the unit ground and one 1 micro-farad ca- 
pacitor wired across the secondary terminals XI 
and X2 of transformer (Tl). Figures 1-4.1 and 
1-6.1 show the wiring of the four capacitors. Fig- 
ure 7-6.1 shows the location of the four capacitors 
in the junction box. 

Page 6-1, paragraph 6-4.g, change title to 
read as follows : 

g. Thermostatic Expansion Valve (evapo- 
rator) (Keco Model F 1ST 4-2 only). 



g.l. Thermostatic expansion Valve (evapo- 
rator) (Model CV-20-4-08 only). 

Manufacturer ... ....... ... . Alco Valve Company 

Model .. ..... . .............. TCLE100HW10G-6A 

Type ............ . ................... ....Angle 

Inlet ............................. % in. nominal 

Outlet ............................ % in. nominal 

Setting ......... . .................. 6*F:tL5*F 





Page 6-2, paragraph 6-4.h, change title to 
read as follows: 

h. High pressure Cutout control (Keco 
Model F18T4-2 only). 

Page 6-2, paragraph 6-4.h.l. is added after 
paragraph 6-4.h. 

h.l. High Pressure Cut-out Control. (Model 
CV-20-4-08 wily). 

Manufacturer ................ Penn Controls, Inc. 

Model ........................... 210-AP-40-AN 

Connection ..................... % in. SAE Flare 

Cut-out Point ...................... 460 10 psig 

Manual Reset .................... Below 415 psig 

Page 6-2, paragraph 6-4.k., change title to read 
as follows : 

k. Capacities (Keco Model F 1ST 4-2 only). 
Page 6-2, paragraph 6-4.k.l is added after 
paragraph 6-4.k. 

k.l. Capacities (Model CV-20-4-08 only). 

Compressor crankcase ..................... 20.5 oz. 

Refrigerant charge ........................ 4 Ibs. 

Page 6-2, paragraph 6-4.m. change title to 
read as follows : 

m. High Pressure Cutout Switch S6 (Keco 
Model FIST 4-2 only). 

Page 6-2, paragraph 6-4,m.l is added after 
paragraph 6-4.m. 

m.l. High Pressure Cut-out Switch S6 
(Model CV-20-4-08 only). 

Manufacturer ................ Penn Controls, Inc. 

Model ........................... 210-AP-40-AN 

Cut-out Point ...................... 460 10 psig 

Manual reset ..................... Below 415 psig 

Contact type ............ Single pole, Single throw 

Page 6-2, paragraph 6-4.p. change title to 
read as follows : 

p. Expansion Valve, Evaporator, 1 ton 
(Keco Model FIST 4-2 only). 

Page 6-2, paragraph 6-4.p.l is added after 
paragraph 6-4.p. 

p.l. Expansion Valve, Evaporator ; 1 Ton 
(Model CV-20-4-08 only). 



Sopor hMt . 

Body 



(~ 144'C 0.84*C) for R22 

Brass 

Angle 

\ % in. nominal 

% in. nominal 

, paragraph 6-4.q. Change title to 
eadae follows: 

t . Ss&maion valve, bypass, ty ton ( Keco 



$-t, paragraph 6-4q.l is added after 

6.4wQ. 

Expmrion valve Bypass, % ton (Model 



Ako Valve Co. 
Na. .......................... TCL-75C-15B 

Gp*rfty ................................ % ton 

StpafMo* ........................... 251.5'F 

{- 3.9*C it 0.84C) for R22 
Vf*e Bcxfcr .............................. Brass 

Pag* 6~, paragraph 6-4.u. Change title to 
ead as folio ws : 

. Diagrams (Keco Model F 1ST 4-2 only). 
Page 6-2, paragraph 6-4.W.1 is added after 
paragraph 6-4.u. 

u.1. Diagrams (Model CV-20-4-08 only). 
Figure 1-4.1 shows a wiring diagram of the 
ir conditioner while figure 1-5.1 illustrates a re- 
rigeration flow diagram. 

Page 6-2, paragraph 6-4. v. Change title to 
ead as follows : 

v. Refrigerant Check Valve (Keco Model 



Page 6-2, paragraph 6-4.x. Change title to 
ead as follows : 

x. Receiver (Keco Model F18T4-2 only). 
Page 6-2. Paragraph 6-4.X.1 is added after 
>aragraph 6-4.x. 

x.l. Receiver (Model CV-20-4-08) only). 
Manufacturer ............ Harvey W. Hottel, Inc. 

Part Number ....................... 13215E9833 

Page 6-7, paragraph 6-14 is added after para- 
raph 6-13. 

-14. Air Conditioner cover 
Uodel CV-20-4-08 only). 

a. Opening for cooling operation (fig. 1-7). The 
over is fastened to the sides, bottom and top of 
he air conditioner with screws and washers. It 
iay be left secured to the casing and opened for 
ooling operation by opening the zippered center 
lap and rolling the flap up to uncover the con- 
enser air intake and discharge openings. The 



CAUTION 

Never operate the air conditioner on the 1 - 
cooling cycle unless the canvas cover is" 
rolled up or removed completely. 

b. Removal (fig. 1-7). The cover is re 
from the air conditioner by removal of 
screws and washers securing it to the top, 
and sides of the air conditioner. After remoyj 
cover and the four screws and washers a 

of the air conditioner, replace the four screws i| 
washers to secure the lower portion of the 
denser coil guard to the casing. 

c. Installation (fig. 1-7). Installation of 
canvas cover shall be in the reverse order of 
moval. 

Page 7-4, paragraph 7-4.e (4) : (Keco Modd 
F18T4-2only). 

Page 7-4, paragraph 7-4.e. (4.1) is added 
after paragraph 7-4.e (4). 

(4.1) (Model CV-20-4-08 only) Set temp- 
erature control switch above ambient or room 
temperature. Open refrigerant drum shut-off 
valve. Operate unit in the cool position and weigh 
in 4 Ibs charge of refrigerant 22. The sight glass 
should indicate full when the full four pounds 
charge is added. 

CAUTION 

Do not charge the Model CV-20-4-08 air 
conditioner with more than four pounds 
of refrigerant. A charge of greater than 
this amount will create excessive head 
pressures and will cause discharge of the 
excess charge through the safety relief 
valve. 

Page 7-9, paragraph 7-12.6., change title to 
read as follows : 

6. Disassembly (fig. 7-6) (Keco Model 
Fl8T4-2only). 

Page 7-9, paragraph 7-12.&.1 is added after 
paragraph 7-12.6. 

b.l. Disassembly (fig. 7-6.1) (Model CV- 
20-4-08 only). 

(1) Refer to paragraph 7-11 to gain ac- 
cess to the junction box. 

(2) Remove the control panel from the 
junction box top as described in paragraph 7-11. 

(3) Disconnect and tag the two electrical 
connectors from the rear of the junction box. 

(4) Unscrew the white knob from the 
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(5) Loosen two screws (1) on each side 
>f box and remove junction box assembly. 

(6) Remove the front cover (8) of the 
unction box by loosening the four screws (6) . 

(7) Disconnect and tag leads to circuit 
Breaker (IS) . Remove the six screws (11) holding 
e circuit breaker and remove the circuit breaker 
(IS) from the junction box. 

(8) Remove the three fuses (48 and 49) 
"rom the fuse holders, 

(9) Disconnect and tag the leads from 
;he transformer (16). Remove and tag the 1 
nicro-farad capacitor (66) from the secondary 
^rminals of the transformer (16). Remove the 
;ransformer by removing the four nuts securing 
t to the junction box top panel. 

(10) Remove the eight screws (43) from 
:he rear of the junction box and pull forward the 
components panel (44) that they secure. 



(12) Remove relays (32, 36, 47, aad 55) 
and fuse holders (52 and 53) , and terminal boards 
(39 and 42) by removing screws (38 and 40). 
Remove and tag 3 two micro-farad capacitors (64) 
and grounding lead (65) from the ground lugs 
(29 and 62) and terminal board (42). Remove 
wiring harnesses (21 and 26) by removing screws 
(20 and 25). Remove rectifier (56). 

Page 7-10, Figure 7-6 : Change caption to read 
as follows : Figure 7-6. Junction box assembly, ex- 
ploded view (Keco Model F18T4-2 only) (sheet 1 
of 2) 

Page 7-10, Add Figure 7-6.1. 

Page 7-11, Figure 7-6 : Change caption to read 
as follows : Figure 7-6. Junction box assembly, ex- 
ploded view continued (Keeo Model F18T4-2 
only). 

Page 7-11. Add key to figure 7-6.1. 
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1. Screw 

2. Washer, retainer (2) 

3. Knob 

4. Rod, linkage 

5. Connector, linkage 

6. Screw (4) 

7. Washer, retainer (4) 

8. Cover, junction box 

9. Gasket (2) 

0. Gasket (2) 

1. Screw (6) 

2. Washer (6) 

3. Circuit breaker 

4. (Deleted) 

5. Cover, circuit breaker 

6. Nut (4) 

6a. Transformer 

7. Gasket 

8. Nut (4) 

9. Washer (4) 

0. Screw (4) 

1. Wiring harness (J3) 

2. Gasket 

3. Nut (4) 

4. Washer (4) 

5. Screw (4) 

6. Wiring harness (J2) 

7. Gasket 

8. Nut 

9. Screw 

0. Washer (3) 

1. Nut (8) 

2. Relay (2) 

3. Screw (6) 

4. Deleted 



35. Washer (6) 

36. Relay (2) 

37. Nut (4) 

38. Screw (4) 

39. Terminal board 

40. Screw (4) 

41. Washer (4) 

42. Terminal board 

43. Screw (8) 

44. Panel, junction box 

45. Nut (4) 

46. Washer (4) 

47. Relay, phase sequence 

48. Fuse 

49. Fuse (2) 

50. Nut (2) 

51. Screw (2) 

52. Fuseholder 

53. Fuseholder 

54. Screw (2) 

55. Relay, time delay 

56. Nut 

56a. Rectifier 

57. Washer (2) 

58. Diode, semi-conductor 

59. Terminal, lug (2) 

60. Junction box 

61. Nut 

62. Screw 

63. Washer (3) 

64. Capacitor assembly, 2 MF (3) 

65. Ground strap 

66. Capacitor assembly, 1 MF 

67. Washer (2) 

68. Gasket 



Figure 7-6.1. Junction box assembly, exploded view 
(Model CV-20-4-08 only) 



Page 7-11. Figure 7-6. Change caption to read 
is follows : Figure 7-6. Junction box assembly, ex- 
ploded view, (Keco Model F18T4-2 only), (sheet 
I of 2) see chart 1 for key. 

Page 7-16, paragraph 7-16.a : Change title to 
*ead as follows : 

a. General (Keco Model F18T4-2 only). 

Page 7-16, paragraph 7-16.a.l is added after 
3aragraph7-16.a. 

a.L General. (Model CV-20-4-08 only). The 
condenser coil and subcooler is an integral unit, 
non-repairable except as described under repairs 
below, and cannot be disassembled. The receiver is 
a non-repairable item itself, but may be removed 
from its mounting and a new one installed when 
required. 

Page 7-24. Paragraph 7-23. Change title to 



read as follows: 7-23. Tank (Keco Model F18T4-2 
only). 

Page 7-25. Figure 7-17. Change caption to 
read as follows: Figure 7-17, tank, removal and 
installation (Keco Model F18T4-2 only). 

Page 7-26. Paragraph 7-26. Change title to 
read as follows: 7-26. Check Valve (Keco Model 
F18T4-2only). 

Page 7-27. Figure 7-20. Change caption to 
read as follows: Figure 7-20. Check valve, re- 
moval and installation (Keco Model F18T4-2 
only). 

Page 7-29. Paragraph 7-28. The fourth sen- 
tence is superseded and the following sentence is 
substituted. 

To check the S6, high pressure switch, 
block the condenser coil, use a gage Jn the dis- 
charge charging valve and when tlfe pressure 
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reads 445 5 psig for Model F18T4-2 or 460 dt 10 Page 7-30, Paragraph 7-32.b. (3.1) 

psig for Model CV-20-08 air conditioner, the after paragraph 7-32.b (3). 

switch should actuate and stop the compressor. (3.1) (Model CV-20-4-08 only). 

Page 7-SQ, paragraph 7-32.b. (3) (Keco sure cut-out switch (S6) should be set for 4t$I 

Model F18T4-2 only) . 10 psig. 4 < 
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Changes in fere* C 1 and C 2. 



TM 5-4120-307-15 
C 2 
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HAMQB 
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HEADQUARTERS 

DEPARTMENT OF THE ARMY 

WASHINGTON, D. C. t 18 November 1971 



Operator, Organizational, Direct Support, General Support, 
and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL: COMPACT; 208 VOLT AC, 400 HERTZ, 

THREE PHASE; 18,000 BTU/HR COOLING, 12,000 BTU/HR 

HEATING (KECO MODEL) F18T4-2 

FSN 4120-168-1775 



TM 5-4210-307-15, 19 February 1970, is changed as follows: 



ack of Cover Page, Safety Precautions. Add the 
llowing: 

BEFORE OPERATION, line 8. Do not touch 
ns in power receptacle. 

AFTER OPERATION, line 9. Do not touch pins 
power receptacle. 

Page 1-5. Paragraph l-4b(2); line 3 is changed 
read as follows: 
P (horsepower) 1.6/ .19 

Page 2-1, paragraph 2-3c. Third sentence is su- 
>rseded as follows: 

Remove the drain plugs from the two sides and 
ar of the unit (fig. 1-1). The drain plug on the 
>ntrol, panel side remains in place. Install drain 
>se assembly kit by installing drain elbows in each 
ain connection and attach 5/16 inch ID. drain 
les to each elbow. Tilt air conditioner 5 degrees 
ward rear. Manifold the drain lines to a single 
ur foot long drain hose. Periodic cleaning of these 
rain hoses and drain traps inside unit may be re- 
lired. 

Page 2-8, paragraph 2-21 is added: 

21. Operation With a Chemical and 
Biological Filter 

fhen conditions require operating the air condi- 
oner using a chemical and biological filter, the 



unit should be prepared for operation by removing 
CBR cover (fig. 1-2) . Attach duct from a suitable 
CBR filter to CBR duct. Close fresh air damper door 
by pulling damper door chain. The unit is now 
ready for CBR mode operation. 

Page 3-7, paragraph 3-8b. First sentence is su- 
perseded as follows: 

Wash the filter and mist eliminator with dry clean- 
ing solvent, Federal Specification P-D-680, and air 
dry or use low pressure compressed air. 

Paragraph 3-1 Ib First sentence is superseded 
as follows: 

Wash the screen with dry cleaning solvent, Federal 
Specification P-D-680, and air dry or use low pres- 
sure compressed air. 

Page 3-11, paragraph 3-15. Delete the note in 
its entirety. 

Paragraph 3-15. Add the following: 

Trouble Expedient remedy 

Time delay relay defective Bypass relay by installing 

a jumper wire across 
terminals 5 and 7 of K3. 

Page 3-1 1, paragraph 3-16. Delete the note in 
its entirety. 

Paragraph 3-16, line 14. Under "Trouble" first 
sentence is changed to read as follows: Phase se- 
quence relay defective. 



1 



Pege 3-12. Paragraph 3-23.1 is added: 
BafNt and Fan 

IL Removal 

(1) Remove condenser fan guard and fan. (See 

Bg.8-3). 

(2) Remove baffle (see fig. 3-8) and remove 
scrw <6) t washers (7), (9), and spacer (10). 

6. f*gp*etto*. Inspect baffle for damage. 
c. ln*t0Bat*0n. Installation is in reverse order of 
removal 

Page 3-15, paragraph 3-29. First sentence is su- 
perseded: 

A normally open relay that is closed when the 
rotary selector switch is moved to the COOL posi- 
tion (COOL mode). 

Pmge 3-16, paragraph 3-36b, line 4. The word 
"Remove" is changed to read "Reverse". 

Page 3-17, paragraph 3-38b, line 5. The word 
"rater" is changed to read "rated". 

Paragraph. 3-41 a, line 8. The word "can" is 
changed to read "will". 

Paragraph 3-42a, Sentence two (2) is super- 
seded 

The switch will operate the motor on low speed only 
when system discharge pressure is below 350 psig. 

Page 3-27, paragraph 3-54c. Step c is super- 
seded, 
c. Installation and Test. 

(!) Install the condensate drain tube with ball 
check assembly in reverse order of removal. 

(2) Pour water in dram pan and test valve for 
proper draining. 

(3) Install the front panel on the front of the 
unit with two screws. 

Page 4-1. Add the following: 

A pauhn cover may be used with this unit. It is used 
to prevent dust, dirt, and sand from entering the 
condenser and blower motor section of the unit 
when m transit or during extended periods of non- 
use It is to be removed whenever the unit is op- 
erated 

Page 6-7, paragraph 6-14 is added: 
6-14. Panel, Bottom, and Base 

a. Removal. 

(1) Remove front access panel, figure 1-1. 

(2) Refer to paragraph 3-46 and remove con- 
trol panel. 

(3) Refer to figure 6-4 and remove compressor. 

(4) Remove four bolts which attach casing assembly 
;> panel bottom. 



(5) Remove casing assembly from 




b. Inspection. Inspect the panel for 
cracks. 

c. Installation. Installation is in rpverse 
removal. 

Page 7-9, paragraph 1-125 (9) is supersei||? 

(9) Disconnect and tag the leads from 4 
transformer (12) at fuse holder (38) and 4m 
rectifier (30). Remove screw (12) connecting^ 
to the junction box. Remove screws (2 & 7) 
wiring harness (1 & 6) to the junction box. 

Paragraph 7-12b (11) is superseded. 

(11) Remove the transformer by removing 3* 
four lead wires and the four nuts attaching 1 
transformer to the junction box. 

Paragraph 7-12b(12) is superseded. 

(12) Disconnect and tag all electrical leads. 
Paragraph 7-12b(13) is added. 

(13) Remove relays (32, 35, 52, 56, 63, t 65), 
fuse holders (38 & 42) , and terminal boards (46 4 
49) by removing screws (47 & 50) . 

Page B-2, Section II. Delete lines 7 thru 13. 
"Troop Installed or Authorized and continuing thru 
13211E798". 

Page C-2, Section II. Maintenance Allocation! 
Chart. j 

Group 1501, line 2. "Base assembly' 1 is changed 
to read "Panel, bottom, base". 

Line 5, line 5. Delete entire line "Screen, drain 
base" column A "O" and column H "O". 

Group 1801 , line 2. "Baffle" is changed "Baffle. 
fan" and column H is changed from "H" to "0". 

Group 4000, line 2. "Mount Bushing" is changed 
to read "Mount, resilient". 

Page C-3, group 4006, line 3. "Protector, over- 
load" is changed to read "Protector, overload, ther- 
mal". 

Group 4009, line 7. "Leads electrical" is changed 
to read "Wiring harness". 

Line 8. "Receptacle" is changed to read "Power 
receptacle, connector". 

Group 4010, line 3. "Contactor" is changed to 
read "Relay, electrical". 

Group 4072, line 5. "Switch, thermostatic" is 
changed to read "Switch, heater". 

After line 5, add the following: 
"Switch, heater, cutout, high temperature "Test "0" ' 
and replace "O". 

Line 7. "Switch, fan speed" is changed to read I 
"Switch, fan speed, toggle". 



Page C-4, Group 5241, line 3. "Tube, drain** is 
changed to 'Tube, drain, condenser". Maintenance 
functions are changed as follows: Test "O", service 
"O", and replace "O". Adjust is deleted. Remarks 
column add an "F* . 

Section IV, Remarks. Add the following at bottom 
of list. Under "Reference Code" add "E-C". Under 
"Remarks" add: Clean condensate drain to include 
evaporator drain pan and upper drain line. 

Page I-I, Index. After line 19, add the follow- 
ing: 

"Connector, assembly, remote control". Under 
"paragraph", add: "2-3". Under "Page", add: "2-1". 

Line 21. Before "Condenser coil" add: "Con- 
nector, receptacle:. Under "Paragraph" add: "3-48 
and 3-49". Under "Page" add: "3-21" and "3-22". 

Page 1-2, line 10. Before "Fresh air inlet filter" 
add: "Filter radio interference suppression". Under 
"Paragraph" add: "3-40". Under "Page" add: "3-17". 

Line 42. After "Movement to a New Worksite" 
add: "Mount resilient". Under "Paragraph" add: 
"3-44" and "6-13". Under "Page" add: "3-20" and 
"6-6". 

Line 53. After "Organizational maintenance re- 
pair parts" add: "Panel, bottom, base". Under 
"Paragraph" add: "6-14". Under "Page" add: "6-9". 



L**e 56. After "Ptadi and grflW add: "Paulin 
and condenser cover". Under "Page" add: "4-1". 

Page 1-3. After line 6, add the following: "Pro- 
tector, overload, thermal". Under "Paragraph" add: 
"7-10". Under "Page" add: **7-r. 

Line 14. After line 13, add the following: "Re- 
lay, electrical". Under "Paragraph" add: "3-23", "3- 
29". Under "P*ge" add: "3-15". 

IMC 35. After "Sight glass" add: "Sound at- 
tenuator". Under "Page" add: "4-1". 

Line 45. After "Suction pressure inadequate" 
add: "Switch, fan speed, toggle". Under "Para- 
graph" add: "3-42". Under "Page" add: "3-17". 

Line 46. After "Switch, fan speed, toggle" add: 
"Switch, selector, rotary". Under "Paragraph" add: 
"3-32". Under "Rage" add: "3-16". 

Line 47. After "Switch, selector, rotary", add: 
"Switch, thermostat: temperature control*'. Under 
"Paragraph" add: "7-11". Under "Page" add:' "7-9". 

Line 49. Is changed to read "Heater, cutout, high 
temperature". 

Line 53. After line 53 add: "Transformer". Un- 
der "Paragraph" add: "3-55". Under "Page" add: 
"3-17". 

Page 1-4. After line 1 add the following: 
"Tube, drain, condensate". Under "Paragraph" add: 
"3-54". Under "Page" add: "3-27". 
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HEADQUARTERS, 

DEPARTMENT OF THE ARMY 

WASHINGTON, D. C., 30 January 1971 



Operator, Organizational, Direct Support, General Support 
and Depot Maintenance Manual 

AIR CONDITIONER, VERTICAL: COMPACT, 208 VOLTS, A. C, 

400 HERTZ, THREE PHASE, 18,000 BTU/HR COOLING, 

12,000 BTU/HR HEATING (KECO MODEL F18T4-2) 

FSN 4120-168-1775 



TM 5-4120-307-15, 19 February 1970, is changed as follows: 



>age in. In LIST OF ILLUSTRATIONS, delete 
igures 1-4 and 1-6. Add figures 3-6.1 between figures 
i-6 and 3-7, and add figures FO-1 and FO-2 to bot- 
om of list as follows: 



Fig. No. Title 

3-6.1 RPI filter, removal and 

installation. 
FO-1 Wiring diagram. 

FO-2 Schematic wiring diagram. 



Page 
3-141 

Rear of 
Manual 
Rear of 
Manual 



Page 1-1. 
follows: 



Paragraphs 1-ld and 1-le are added as 



d. Refer to TM 740-90-1 (Administrative Storage 
of Equipment) for information and instructions pre- 
taining to organizational administrative storage. 

e. Refer to TM 750-244-3 (Procedures for De- 
struction of Equipment to Prevent Enemy Use) for 
information and instructions on destruction of equip- 
ment to prevent enemy use. 
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Figure 1-1. Air conditioner, left front, with shipping dimensions. 




Page 1-5. Refer to line 3 of paragraph l-4a (6) and 
delete "eight pounds of". 

Page 1-6. Refer to paragraphs l-4b (26) and 
change "Refer to figure 1-4 for the wiring diagram." 
to read "Refer to figures FO-1 and FO-2 for the 
wiring diagrams." 

So much of paragraphs l-4b (26), Table 3-2, 3-15, 
3-16, 3-24 through 3-42, 3-51c (3), 7-14 and Table 



3-2 as reads "fig. 1-4" is changed to read "fig. FO-1." 

Page 1-7. Figure 1-4-is superseded as follows: 

Figure FO-1. Wiring diagram. 
(Located in back of manual) 

Page 1-9. Figure 1-6 is superseded as follows: 

Figure FO-2, Schematic wiring diagram. 
(Located in back of manual) 



Page 3-5. Figure 3-4 is superseded as follows: 

COMPRESSOR ELECTRICAL 
CONNECTOR 



HFI FILTER 



D E H Y DR A r OR \ 5 OL F N OED VAL V Jt 
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Figure 3-4. Serviceable components location 
(compressor section). 



ded as follows: 




3-6.1. RFI filter, removal 



ME 4120-307-15/3-6.1 



3-17- Subparagraphs c and d are added to 
paragraph 3-40 as follows: 

c . Removal. Refer to figure 3-4. 

(1) Remove cables (1 and 2, fig. 3-6.1) from 
filter receptacle. 

(2) Remove six screws (3) and remove filter 

(4). 

d. Installation. Refer to figure 3-4. 

(1) Place filter in its proper position and se- 



cure with six screws (3, fig. 3-6.1). 

(2) Connect cables (1 and 2) to filter recep- 
tacle. 

Page 3-21. Refer to the titles of paragraphs 
and 3-48b and change "(fig. 3-12) " to read 
3-6.1 and fig. FO-1)." 

Paragraph 3-48a (2) n 
from connector J2." to 
connector J10." 



Page 3-27. Figure 3-16 is superseded as follows: 



DRAW TUBE CLAMP 




y,- 



CONDENSATE DRAIN TUBE 
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Figure 3-16. Condensate drain, removal and installation. 
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Page 5-1 tfcru 5-3. Chapter 5 is rescinded. 



also 



diagram 



w ~- fc paragraph 64fc, change " 

charge. .8 tts." to read "Refrigerant charge. . 11 Ibs. 

in paragraph *4, first sentence, change "Figure 
14 AOWB a wiring diagram of the air conditioner 
figure 1-5 illustrates a refrigerant flow dia- 
' to read "Rgun* FO-1 and FO-2 sfcow wiring 
oi a air conditioner while figure 1-5 
( a refaigaaiit ftow diagram." 

4. In Table 6-2, change title from "Table 



6-2. Normal Operating pressures" to read 
Operating Pressures Fan Speed on High." 

Page 7-4. Refer to fourth line in 

(4) and change "& lb. charge" to react 

charge." 

Paragraph 7-4e (5). Change "(5) Operate mH 
in cool position only during servicing operatioa^ 
read "(5) Operate unit in cool position o 
servicing operation with fan speed switch 

Figure 7-3. Change caption of figure to read a 

follows: 

Figure 7-3. Discharge pressure for ambient temperate 
range, fan speed on high. 

Paragraph 7-5a.l is added as follows: 
a.l To prevent the formation of harmful 
oxide, continually pass dry nitrogen throng 
tubing or connections being soldered. 



age 7-20. Figure 7-13 is superseded as follows: 
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Panel lower front 


19 


Screw 


41 


Screw 


62 


Rivet 


.1 Gasket 


20 


Stud, retainer 


42 


Washer 


63 


Plate, information 


.2 Gasket 


21 


Washer, flat 


43 


Washer 


64 


Rivet 


Screw 


22 


Filter, air conditioner 


44 


Guard, condenser coil 


65 


Plate, fan rotation 


Washer 


23 


Insulation 


45 


Filter, condenser coil 




indicating 


Strip, rubber 


24 


Nut 


46 


Screw 


66 


Rivet 


Plate, wiring diagram 


25 


Nut 


47 


Washer 


67 


Plate, moisture 


Rivet 


26 


Screw 


48 


Washer 




indicator 


Screw 


27 


Washer 


49 


Casing 


68 


Rivet 


Washer 


29 


Top 


50 


Panel, bottom 


69 


Plate, instruction 


Washer 


30 


Screen, fresh air 


51 


Screw, cap 


70 


Rivet 


Grille, intake 


31 


Screw 


52 


Washer 


71 


Screw 


Strip, gasket 


32 


Washer 


53 


Plug, pipe 


72 


Washer, lock-spring 


Strip, gasket 


33 


Washer 


54 


Handle 


73 


Cover, 1.75 SQ 


Screw 


34 


Cover assembly 


55 


Screw 


74 


Nut 


Washer 


35 


Screw 


56 


Nut, self-locking 


75 


Screw 


Washer 


36 


Washer 


57 


Cover, 1.75 SQ 


76 


Washer, lock-spring 


, Grille, discharge 


37 


Washer 


58 


Screw 


77 


Cover, 1.88 SQ 


Strip, gasket 
1 Strip, gasket 


38 
39 


Cover 
Gasket 


59 
60 


Washer, lock-spring 
Plate, instruction 


77 


Nut 


.1 Gasket 


40 


Guard, condenser fan 


61 


Gasket 







Figure 7-13. Casing assembly, exploded view. 
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rescmded in their entirely. 
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3-13-3 



Paragraph 

INTRODUCTION 
General _______________________________________________________________ 1-1, 1-2 

Description and data _________________________________________________ 1-3 1-5 

INSTALLATION AND OPERATING INSTRUCTIONS 

Service upon receipt of material _______________________________________ 2-1 2-3 

Movement to a new worksite __________________________________________ 2-4,2-5 

Controls and instruments _____________________________________________ 2-6,2-7 

Operation under usual conditions --------------------------------------- 2-8 2-11 

Operation under unusual conditions ____________________________________ 2-12 2-20 

OPERATOR'S AND ORGANIZATIONAL MAINTENANCE 

INSTRUCTIONS 
Operators and organizational maintenance repair parts, tools, and 

equipment 
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Section 1. GENERAL 



-1. Scope 

a. This manual is published for use of personnel 
whom Keco Model F18T4-2 air conditioners 

e issued. Chapters 1 through 3 provide infor- 
ition on operation, preventive maintenance 
rvices, and organizational maintenance of the 
uipment. Chapter 4 provides information on 
aterial used in conjunction with the major 
ans. Chapter 5 contains instructions on ship- 
snt and storage and Chapters 6 and 7 present 
structions for direct support, general support 
d depot maintenance instructions. 

b. Numbers in parentheses on illustrations in- 
:ate quantity. Numbers preceding nomenclature 
llouts on illustrations indicate the preferred 
lintenance sequence. 

c. Report all equipment improvement recom- 
sndations as prescribed by TM 38-750. 



1-2. Forms and Records 

a, DA Form 2258 (Depreservatfon Guide of 
Engineer Equipment). 

6. For other record and report forms applicable 
to the operator and organizational maintenance, 
refer to TM 38-750. 

Note. Applicable Forms, excluding Standard Form 46 
(United States Government Motor Vehicles Operator's 
Identification Card) carried by the operator, will be kept 
in a canvas bag mounted on the equipment 

c. DA Form 2028 (Recommended Changes to 
Publications) will be used for reporting discrep- 
ancies and recommendations for improving this 
equipment publication. This form will be com- 
pleted by the individual using this manual and 
forwarded direct to Commanding General, U.S. 
Army Mobility Equipment Command, ATTN: 
AMSME-MPP, 4300 Goodfellow Boulevard, St. 
Louis, Mo. 63120. 



Section II. DESCRIPTION AND DATA 



-3. Description 

a. General The air conditioner (fig. 1-1) is 
ed primarily in van type enclosures for pro- 
ding filtered, conditioned, or heated air as re- 
ired to maintain service conditions necessary 
r the efficient operation of electronic equipment 
id for the comfort of operating personnel housed 
'thin the specified vans. It is a completely self- 
ntained, air cooled, electric motor driven unit 
signed for continuous operation with varying 
ads. It is equipped with internal ducting to the 
w side of the evaporator fan so that ventilation 
r from a chemical and biological filter may be 
pplied by the evaporator fan. 

6. Condensing Section. The condensing section, 
:ated at the bottom and rear of the unit, contains 
e hermetically sealed compressor, condensing 
il, condenser air intake opening, condenser air 
scharge opening, control panel, junction box, 
ermostatic switch, power receptacle connector, 
ndenser fan, fan motor, dehydrator, suction 
id discharge service valves, and solenoid valves. 



c. Evaporator Section. The evaporator section, 
located in the top and front of the unit, contains 
an evaporator coil, evaporator fan, air condition- 
ing filter, intake and discharge grilles, condensate 
drain pan, expansion valves, electrical heaters, 
sightglass, and a damper to regulate the amount 
of outdoor air entering the air conditioner. 

1-4. Identification and Tabulated Data 

a. Identification. The air conditioners have 
twelve major identification and instruction plates. 
Information contained on these plates is listed 
below: 

(1) Air conditioner identification plate. Lo- 
cated near top of rear panel. Specifies nomencla- 
ture, military model number, federal stock 
number, manufacturer's model number, serial 
number, specification number, part number, con- 
tract number, data, weight and capacity. 

(2) Compressor identification plate. Located 
on the front of compressor housing. Specifies 
compressor model number, part number, serial 
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Figure 1-1. Air conditioner, left front with shipping dimensions. 



number, refrigerant, oil type and capacity, manu- 
facturer and complete electrical data. 

(3) Fan motor identification. Located on top 
of the fan motor. Specifies motor horsepower 
serial number, rpm (revolutions per minute)Tnd 
electrical characteristics. ' 



(4) Control panel legend plate. Located on 
the front of the unit control panel. Indicates unit 
temperature setting for cooling or heating pur- 
poses, mode selector switch and fan motor speed 
switch. 
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Figure 1-2. Air conditioner (sheet 1 of 2). 
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: REMOVE AIR INTAKE AND DISCHARGE GRILLES, 






SOUND ATTENQAToi- 
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NOTE: SEE THAT NOTCH IS LOCATED 

TO CLEAR DAMPER DOOR CHAIN. 
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Figure 1-2. Air conditioner (sheet 2 of 2). 
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(5) Wiring diagram plate. Located on inside 
of front access panel, illustrates complete unit 

wiring. 

(6) Refrigerant-22 plate. Located on the 
rear panel above condenser fan guard. It states 
that the unit is charged with eight pounds of 
Refrigerant 22. 

(7) Color indicating plate. Located on the 
rear panel immediately below the refrigerant 
sight glass. It has three color bands: green, 
chartreuse, and yellow which are used in con- 
junction with the liquid sight line glass to indi- 
cate moisture condition of the refrigerant 

(8) High and low pressure cutout control re- 
set -plate. Located on rear panel at the high and 
low pressure cutout control reset buttons with 
nomenclature: PUSH TO RESET. 

(9) Indicating arrow plate. Located on the 
rear panel just above the condenser fan guard; 
the arrow indicates direction of condenser fan 
rotation. 

(10) Compressor reset plate. Located behind 
the return air grille. It states : "COMPRESSOR 
CIRCUIT BREAKER. PULL UP TO RESET". 

(11) Circuit breaker instruction plate. Lo- 
cated on the lower front panel. It states: "RE- 
MOVE INLET AIR GRILLE AND FILTER FOR 
ACCESS TO CIRCUIT BREAKER". 

(12) Service gage plate. Located below the 
fresh air inlet screen on the rear panel. It states : 
"REMOVE SCREEN TO INSTALL SERVICE 
GAGES". 

b. Tabulated Data. 

(1) Air conditioner identification plate. 

Air Conditioner Vertical, compact, Military 

Model CE20VAL 4-208, Keco 
Model F18T4-2 Specification 
MILr-A-52344B (ME), Class 
3, 208 Volts A.C., 400 Hertz, 
3 phase. 

Capacity 18,000 BTU/HR 

Stock Number FSN 4120-168-1775 

Part Number 91000 

Manufacturer Keco Industries, Inc. 

(2) Evaporator and condenser fan motor. 
Manufacturer Welco Industries 

Part Number 4725-13 

Hp (Horsepower) 1-6/.19 

Type Double extended shaft 

Volts 208 

Amp (amperes) 8.2/4.2 

Frequency 400 Hertz 

Phase 3 

RPM 3800/1900 

Duty Continuous 

Drive Direct 
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(3) Performance data. 

Cooling Capacity 18,000 BTU/HR nominal 20,000 

BTU/HR actual at 125* F DB 
(51.67G), Air to Condenser, 
90F DB (32.22C),75'FWB 
(23.89'C), return air to unit. 

Heating Capacity 12,000 BTU/HR (hi-heat and M- 

speed positions) 6,000 BTU/ 
HR (k>-heat and hi-sp^d posi- 
tions). 

(4) Dimensions and weight. 

Length 20 in. 

Width 17 in. 

Height 46 in. 

Weight 230 Ibs. 

(5) Evaporator and condenser fans. 
Manufacturer Keco Industries, Inc. 

Type Condenser-propeller Evaporator- 
centrifugal 

Number per unit 1 each 

Rotation (facing con- 
denser air dis- 
charge grille) Clockwise 

(6) Compressor and heater contactors. 

Manufacturer Cutler-Hammer 

Part Number MS24192-D1 

Amp 25 

Type Three pole, single throw 

normally open 
Coil voltage 28 VDC 

(7) Thermostat control 

Manufacturer Penn Controls 

Part Number A19AGF-10 

Action Single pole, double throw 

Range + 40F (4.4C) to 

90F (32.22C) 
Electrical rating 120 VAC 

(8) Selector switch. 

Manufacturer Cutler-Hammer 

Type Rotary (manual) 

Part Number 8912K261 

Number of positions-5 (hi-heat, lo-heat, off, ventilate, 

cool) 
Electrical rating 15 amp, 250 VAC 

(9) Fan speed switch. 

Type Single pole 

Part Number MS35058-22 

Position UP-Hi speed 

DOWN-lo speed 
Electrical Rating 6 Amps at 208v 

(10) Heater thermostat. 
Manufacturer Metals and Controls, Inc. 

Type Klixon MWA-1256 automatic 

reset 
Electrical rating 208 V, 60 and 400 Hertz, 3 

phase resistive load 

Contacts open 194F (90C) 

Contacts close 141.8F (61 e C) 
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(II) Elecfrie heaters. 



Manufacturer 




-General Electric Co. 
.Stainless steel sheath 
.13211E8353-1 
.120V 

Watts 600 

N^absr per rait 6 

(18)r *^fc& breaker. 

MaDttfactnrer Heinemann Electric 

Hold amperes 23 

Trig? amperes 28.8 

3^pe , Manual reset 

jlOTiKary awildi Single pole-double throw 

Fre*joeacy 400 Hertz 

(13) Tr&nsformer, control vottage. 

Manufacturer Reid Hill Electronics 

Primary Volts 208 

Frequency 400 Hertz 

Secondary volts 30 

Ampere output 2.2 

Primary connections _H-1 and H-2 
Secondary connec- 
tions X-l and X-2 

(14) Rectifier, silicon diode. 

Manufacturer Syntron 

Type Bridge-hermetically sealed 

Peak reverse voltage 

(minimum) 200 

Input (maximum) 141 Volts AC 
Forward current 

(maximum at 104 

F 40C) 3 amp 

Part Number ERF212B1 

(15) Diode, semi-conductor. 

Manufacturer General Electric 

Type Silicon-hermetically sealed 

Peak reverse voltage 
(minimum) 375 volts 

Allowable rms 
voltage (mini- 
mum) 250 volts 

Maximum voltage 
drop (full load) ___0.5 volts 

Maximum forward 
current 2.0 amp 

Part Number IN1695 

(16) Control relays Kl and K2. 

Manufacturer Military Standard 

Part Number MS24192-D1 

Coil voltage 28 dc 

Coil current amp 0.5 

Contact type 3 pole single throw 

Contact rated load 

200 volts, 400 

Hertz 25 amp 



(17) Time delay relay K8. 
Manufacturer Dialtron 

Part Number FR- 3QS-NO-24 

Heater voltage 24 

Heater current, amp_4 watts Jif 

Contact type Single pole single throw * ! ^ 

Time delay 30 seconds ^ 

Contact rated load __3 amp at 28 volts dc TI-- 

(18) Armature relays K4 and K5. 

Manufacturer Potter and Bromfield u 

Part Number PM17D ^ 

Coil voltage 28 volts dc .,./, 

Coil resistance 132 ohms ' L 

Contact type 4 pole double throw 

Contact rated load 8.5 amp 

(19) Phase sequence relay K6. 

Manufacturer Hi-G Inc. 

Part Number 1410-1B 

Coil voltage 208 

Coil power 6 watts 

Contact type Single pole, double throw 

Contact rated load, 

208 volts, 400 

Hertz 0.25 amp 

(20) Temperature control thermostat SI. 
Manufacturer Penn Controls 

Part Number A19AGF-10 

Switch type Single pole double throw 

Range -j-40F to +90F (+4.44C to 

+ 32.22C) 
Differential 1.75F (0.98C) 

(21) Heaters, electrical. 

Manufacturer General Electric 

Type Tubular 

Voltage 120 

Wattage 600 

(22) Heater thermostat S4. 

Manufacturer Metals and Controls, Inc. 

Part Number MWA 1256 

Type Klixon 

Voltage 208 

Frequency 400 

Contacts open 194F (90C) 

Contacts close 141.8F (61C) 

(23) Rotary switch Si. 

Manufacturer Culter-Hammer 

Type Four wafer, five position 

Part Number 8912K261 

Contact rating 

(resistive) 15 amp, 250 volts ac 

Indexing 45 degrees 

(24) Liquid line sight glass. 

Manufacturer Sporlan Valve Co. 

Type SA-K13 

(25) Base plan. Refer to figure 1-8 for the 
base plan. 

(26) Wiring diagram. Refer to figure 1-4 
for the wiring diagram. 
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(27) Refrigeration fluid diagram. Refer to 
rure 1-5 for the refrigeration fluid diagram. 

(28) Fuse. 

Manufacturer Bussman 

Type KAW5 

Hating 5 amperes 

(29) Fuse. 

Type F09B250V1 6/10A 

Specification MIL-F-15160109 

Bating 1.6 amperes 



(30) Filter ; radio frequency interference. 

Manufacturer Keco Industries, Inc. 

Part Number 91081 

Voltage 210/288 

Type Alternating current 

1-5. Difference in Models 

This manual covers Keco Model F18T4-2 Air Con- 
ditioner, Serial Noe. 68492 through 68757. This 
manual covers the above model and serial numbers 
only no other model covered by this manual 



CVJ 
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19". 
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Figure 1-3. Base plan. 

Figure 1-4. Wiring diagram. 
(Located in back of manual) 
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1. 

2A. 

2B. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 



COMPRESSOR 

COE,, CONDENSER 

SUBCOOLER 

RECEIVER 

VALVE, CHECK 

TANK 

VALVE, PRESSURE RELIEF 

DEHYDRATOR, DESICCANT, 



REFRIGERANT 



WIRING ASSEMBLY, VALVE, SOLENOID 

GLASS, SIGHT 

VALVE, EXPANSION 

RESTRICTOR, FLUID FLOW 

COIL, EVAPORATOR 

VALVE, EXPANSION 

WIRING ASSEMBLY, VALVE, SOLENOID 

REGULATOR, FLUID PRESSURE 

VALVE, CHARGING WITH CAP 

SWITCH, PRESSURE 

SWITCH, PRESSURE 

SWITCH, HIGH PRESSURE CUTOUT 



ME 



Figure 1-5. Refrigeration fluid diagram (sheet 1 of 8). 



1-8 



5-4120-307-15 



2A 



18 A' 5 I5 A 




10 



COOLING CYCLE 



2A 




BYPASS CYCLE 



1 COMPRESSOR 

2A COIL, CONDENSER 

23 SUBCOOLER 

3 RECEIVER 

k VALVE, CHECK 

5 TANK 

6 VALVE, PRESSURE RELIEF 

7 DEHYDRATOR, DESICCANT 

8 VALVE, SOLENOID, PRESSURE 

9 GLASS, SIGHT 



10 VALVE, EXPANSION, EVAPORATOR 

11 COIL, EVAPORATOR 

12 VALVE, EXPANSION, COMPRESSOR BYPASS 

13 VALVE, SOLENOID, COMPRESSOR BYPASS 
1** REGULATOR, FLUID PRESSURE 

15 VALVE, SERVICE WITH CAP 

16 SWITCH, PRESSURE, FAN SPEED 

17 SWITCH, LOW PRESSURE CUTOUT 
EQUALIZER lg SW iTCH, HIGH PRESSURE CUTOUT 
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Figure 1-5. Refrigeration fluid diagram (sheet 2 o 

Figure 1-6. Wiring schematic diagram. 
(Located in back of manual) 



TM 5-4120-307-15 



CHAPTER 2 
INSTALLATION AND OPERATING INSTRUCTIONS 



Section I. SERVICE UPON RECEIPT OF MATERIAL 



2-1. Inspecting and Servicing Equipment 

a. Perform daily, weekly, monthly and quar- 
terly preventive maintenance services (table 3-1), 

6. Inspect entire air conditioner for signs of 
damage, paying particular attention to tubing, 
evaporator and condenser coils and fans. 

c. The air conditioner contains a full charge of 
refrigerant and compressor oil. No further serv- 
ice is required. 

2-2. Installation of Separately Packed 
Components 

a. General. The air conditioner is basically a 
self-contained unit; however, in certain installa- 
tions it may become desirable to utilize the re- 
mote control blockoff plate with the electrical 
receptacle. 

6. Blockoff Plate. The blockoff plate is pro- 
vided for installation when the control panel 
assembly is removed for remote control operation. 
The blockoff plate provided must be used so that 
no air will enter the lower compartment. Refer 
to figure 2-1, and install the blockoff plate. 

2-3. Installation or Setting Up 
Instructions 

a. General Set air conditioner in a level posi- 
tion to allow proper condensate draining (opera- 
tion will be satisfactory with the unit setting at a 
slight angle, not exceeding 5, and using one of 
the four alternate drain connections). 

b. Locating the Unit. The front access panel, 
discharge and intake grilles are removable for 
normal service and maintenance, and must be 
unobstructed to permit maximum unit capacity. 
Condenser air enters and leaves the rear of the 
unit. 

Note. Remove discharge and intake grilles and filter, 
if the unit is to be used with ducts carrying air to and 
from the conditioned space. Install grilles and filter in the 
duct. If a chemical and biological filter unit is to be at- 
tached to the unit remove the intake cover (fig. 1-2) . 

c. Installing Unit. Bolt unit to the floor or other 
flat surface. Refer to base plan (fig. 1-3) for 
dimensions. Connect drain hose (2 to 3 feet in 



length) to drain connection at bottom rear of 
unit to lead condensate away from unit Alternate 
1/2 npt condensate drain connections are provided 
at both sides and front of unit. Remove the de- 
sired drain plug and install the drain hose. Sup- 
port unit at top using mounting bolt (fig. 1-2). 
d. Power Source. 

(1) Air conditioner. Operates on 208 volt> 
400 Herte, 3 phase power using the mating power 
plug provided. 

(2) Power receptacle connector. A receptacle 
is located at the rear of the unit above the con- 
denser coil air inlet. Connect the proper electrical 
power supply source to this receptacle using a 
mating plug. Alternate electrical power connec- 
tion locations are provided at both sides of the 
unit. Any location may be used by interchanging 
the power receptacle at the rear of the unit and 
one of the cover plates at the side of the unit. 
Be sure to attach the cover plate over the unused 
location at the rear of the unit to prevent air 
from being drawn through the opening. 

e. Remote Control 

(1) General The control panel may be re- 
moved from the unit and used as a remote contro 
for operation of the air conditioner. The remote 
control connection and blockoff plate provided 
must be used when the control panel is used as a 
remote control. 

(2) Remote control connection. 

(a) Disconnect power source from unit. 

(6) Remove front access panel and return 
air grille (fig. 2-2, view 3). Disconnect the elec- 
trical connector from the control panel. Remove 
the air filter and thermostat remote bulb from its 
retaining clamp. Push the bulb through the 
grommet at the bottom of the bulkhead in the 
return air compartment. 

(c) Remove four mounting screws and re- 
move control panel. Remove the electrical recepta- 
cle from the blockoff panel (fig. 2-1). Remove 
the cover (view C, fig. 2-1) in thru-bulkhead of 
return air compartment. Install electrical recepta- 
cle in hole in thru-bulkhead. Move cover plate 
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ROTARY 

SELECTOR 

SWITCH 



TRANSFORMER 




ELEC1R1CAL 
CONNECTOR 



FAN MOTOR 
TORQUE SWITCH 



IRMOSTAT 
SWITCH 

JUNCTION BOX 



MOUNTING 
SCREWS (4) 



j\ -CONTROL PANEL 



COVER PLATE 



RECEPTACLE 



MATCH TO HOLES ON 
JUNCTION BOX TOP 
PANEL AND INSTALL 
WITH MOUNTING 
SCREWS (4). 




g-BLOCKOFF PANEL 




NOTE: AS AN ALTERNATE METHOD OF REMOTE CONTROL 



CONNECTION, REMOVE THE COVER INDICATED IN THE 
THRU-BULKHEAD OF THE RETURN AIR COMPARTMENT. 
USE THIS COVER TO COVER CONNECTOR LOCATION IN 
BLOCKOFF PANEL. REMOVE RECEPTACLE FROM BLOCK- 
OFF PANEL AND INSTALL IT IN BULKHEAD AT LOCATION 
INDICATED BY ARROW. CONNECT CABLE TO RECEPTACLE 
IN BULKHEAD. 

C-RETURN A m COMPARTMENT BULKHEAD 
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Figure 2-1. Remote control connection installation. 
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from bulkhead to cover hole left in blockoff panel 
where electrical receptacle was located. 

(d) Roll up thermostat remote bulb and 
tube and store inside control panel from the rear. 
Connect the electrical connector (disconnected 
(b) above) to connector in bulkhead. Install 
blockoff panel with screws that mounted control 
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panel. Connect a cable to the receptacle in the 
bulkhead panel and run it to the new location of 
the control panel and connect the other end to the 
control panel receptacle. The power cable may 
also be relocated on the blockoff panel. 

(e) Eeinstall front access panel. 



Section II. MOVEMENT TO A NEW WORKSITE 



Dismantling for Movement 

a. General. 

(1) Shut off electrical power supply to air 
conditioner and disconnect power cable from unit. 

(2) Disconnect drain hose from unit. 

Note. Disconnect all duct work and remote control 
cable if used with unit. 

(3) Unbolt unit from mounting surface. 

b. Short Distance Movement. Use a forklift 
and lift the unit at base, or carry unit to new 
worksite using the recessed handles at sides of 
unit to keep the unit vertical. 



! 



c. Long Distance Movement. Crate the air 
conditioner, providing adequate protection to 
grilles and control panel. Refer to TM 38-250 for 
instructions in crate fabrication, if original ship- 
ping crate is not available. Provide suitable 
blocking and tie-downs to prevent unit from 
shifting during transfer and to keep the unit 
vertical. 

2-5. Reinstallation after Movement 

Reinstall the air conditioner as instructed in para- 
graph 2-3. 



Section III. CONTROLS AND INSTRUMENTS 



2-6. General 

This section describes, locates, illustrates, and 
furnishes the operator, crew or organizational 
maintenance personnel sufficient information 
about the various controls to insure proper opera- 
tion of the air conditioner. 



2-7. Controls and Instruments 

The controls and instruments on the air con- 
ditioner are listed and described in table 2-1. 
Figure 2-2 and figure 2-3 illustrate the control: 
and show their locations. The table provides the 
control nomenclature, its reference designation, 
a description of the component and a description 
of its function. 
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EVAPORATOR 
EXPANSION VALVE 

-TOP PANEL REMOVED 



THERMOSTAT 
SWITCH 



FAN MOTOR 
TOGGLE SWITCH 



ROTARY 

SELECTOR 

SWITCH 




TRANSFORMER 
RECTIFIER 



TERMINAL 
BOARD 



I 



\ CIRCUIT BREAKER 

PHASE SEQUENCE RELAY 
START RELAY 

PANEL AND ^WUCTim BOX (COVER REMWBD) 
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Figwe t-3- Electrical controls and inttrumentt location. 
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Table &-1. Controls and Instruments 



Reference 



Description 



Function 



breaker. 



CB1 



Selector switch. 



SI 



Temperature control. 



82 



Pan control toggle 

switch. 
Damper door control. 



Intake air control 

lever. 
"Sight glass. 



88 



Three-pole, single-throw, series-trip- 
type circuit breaker. Rated to trip 
at 28.8 amperes, 208 volts with 
manual reset. Circuit hreaker has 
auxiliary switch, sigle-pole, double- 
throw contacts, rated at five 
amperes. 

Eight-pole, four-wafer, five-position 
rotary selector switch. 



Adjustable, single-pole double-throw, 
action-type thermostat with range 
from +40 degrees to +90 degrees 
F. (4.4 to 32.22 degrees C.) with 
1-3/4 F. (0.98 degrees C.) differen- 
tial at any particular setting. 

Single-pole, single-throw toggle 
switch. 

Pull chain attached to hinged door in 
the fresh air duct. 

Lift chain and pull to close door. 

Lever attached to hinged louvers on 
the intake air grille. 

Refrigerant liquid line sight glass ap- 
proximately 1.25 inches in diameter. 



Controls 208 volts, 400 w 
phase input power to the TOM 
sor motor Bl. Auxiliary nfof, 
trols single phase of samel 
power to air conditioner 
circuits. 

Controls the air conditioner AUJ 
as follows: COOL position* 
gizes control circuits for i* 
and fan drive motor. De-enerria 
heater control circuits. VENT&Afi 
position: Energizes fan drive afe 
deenergizes cooling and heating 
cuits. OFF position: Deenergizes afi 
operating circuits, turns the air COB. 
ditioner off. LO-HEAT position 
Energizes primary heaters and 
heating control circuits. Deenergizes 
cooling control circuits. HI-HEAT 
position; Energizes primary and 
secondary heaters and fan drive 
motor, deenergizes cooling control 
circuits. 

Provides for. controlling the operation 
of either the cooling circuit or heat- 
ing circuit as the temperature and 
selector switch setting dictate, 



Provides for selection of high or low 
speed on the fan drive motor. 

Provides for controlling the amount 
of fresh air intake. 

Shuts off all fresh air intake in unit 

Provides for controlling the return air 
to the air conditioner. 

Indicates liquid line system condition. 
Moisture in the system is indicated 
by the center button changing from 
green (dry) to yellow (wet), A 
shortage of refrigerant is indicated 
by bubbles in the sight glass (in 
cooling mode only). 



Section IV. OPERATION UNDER USUAL CONDITIONS 



2-8. General 

a. The instructions in this section are published 
for the information and guidance of personnel 
responsible for operation of the air conditioner. 

b. The operator must know how to perform 
every operation of which the air conditioner is 
capable. This section gives instructions on start- 
ing, stopping, and operating details of the air 
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conditioner. Since nearly every application pre- 
sents a different problem, the operator may have 
to vary given procedure to fit the individual job. 

2-9. Starting 

a. Perform daily preventive maintenance serv- ' 
ices (para 3-5). 

b. Mode of operation must be established before 
starting the air conditioner (para 2-11). 



c If the air conditioner fails to start, pull the 
ircuit breaker reset rod at the front of the unit 
fig. 2-2 or 2-3). Push reset buttons on High 
nd Low Pressure Cutout Switches. 

1-10. Stopping 

lace the selector switch (fig. 2-3) in the OFF 
osition. 

L-11. Operation of Equipment 

a. General. Four basic modes of operation are 
rovided for in the air conditioner. Instructions 
3r each mode of operation are provided in the 
istruetions that follow. The operator should 
amiliarize himself with the controls and their 
>cations as described in table 2-1 and figures 2-2 
nd2-3. 

b. Cooling Mode. To operate the air conditioner 
i the cooling mode, perform the following pro- 
edures in sequence : 

(1) Place the selector switch in the COOL 
osition. 

(2) Rotate the temperature control to the 
losition for the desired temperature. 

(3) Select either HI or LO fan speed by 
ilacing the fan speed switch to the desired posi- 
ion. 

(4) For cooling with fresh makeup air, open 
[amper door and partially close intake grille 
Olivers. For 100 percent recirculation of enclosed 
ir, completely close the damper door. Do not 
ompletely close the intake grille, as this may 
iamage the unit. 

c. Ventilate Mode. To operate the air condi- 
ioner in the ventilate mode, perform the following 
jrocedures in sequence: 
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(1) Open the fresh air damper door. Intake 
air grille should be adjusted anywhere from 
partially closed to fully closed- Full closed pro- 
vides 100 percent fresh air ventilation (pulling 
chain closes door). 

(2) Place the fan speed switch to the desired 
speed for amount of ventilation. 

(3) Place the selector switch to the VENTI- 
LATE position. 

d. Low Heat Mode. To operate the air condi- 
tioner in the low heat mode, perform the followiiag 
instructions in sequence: 

(1) Open the intake air grille louvers. 

(2) Adjust the air damper and secure the 
chain in slot. 

(3) Place the selector switch in the LQ- 
HEAT position. 

(4) Rotate the temperature control to the 
position for the temperature desired. 

(5) Select either HI or LO fan speed by 
placing the fan speed switch to the desired 
position. 

e. High Heat Mode. To operate the air condi- 
tioner in the high heat mode, perform the follow- 
ing instructions in sequence: 

(1) Open the intake air grille louvers. 

(2) Adjust the air damper and secure the 
chain in slot. 

(3) Place the selector switch in the HI- 
HEAT position. 

(4) Rotate the temperature control to the 
position for the temperature desired. 

(5) Select either HI or LO fan speed by 
placing the fan speed switch to the desired 
position. 



Section V. OPERATION UNDER UNUSUAL CONDITIONS 



2-12. Operation in Extreme Cold 

a. General The air conditioner is designed to 
>perate at a minimum low temperature of 65 
iegrees P., (53.9 degrees C.). Be sure that all 
-hermostatic controls and dampers are in proper 
3osition. 

b. Electrical System. Make sure the electrical 
system is free of ice and moisture. 

Caution: Do not disturb the wiring during 
sold weather unless absolutely necessary. Cold 



temperatures make wiring and insulation brittle 
and easily broken. 

2-13. Operation in Extreme Heat 

a. General The air conditioner is designed to 
operate satisfactorily at temperatures up to 125 
degrees F. (51.67 degrees C.). 

b. Ventilation. Allow sufficient room around 
the air conditioner for adequate air circulation. 

Note. Do not restrict the flow of air at the intake 
and discharge openings of the unit. 
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Operation in Dusty or Sandy 



dean the condenser coil and evaporator coil 
weekly or more often if accessary. Clean the air 
ooeditionijyr fitter, fresh air inlet screen and con- 
screen daily (para. * 



Operation Under Rainy or 
" - ' Conditions 



If flte raft is oafaicfe and not operating, protect it 
witfe a canvas or 0S*er waterproof material. Re- 
BK>ve cover during dry periods. Open the front 
access paael to afiew unit to dry before operating. 
Use caction when operating electrical equipment, 

2-16. Operation in Salt Water Areas 

Wash the exterior of the unit with clean fresh 
water at frequent intervals. Do not damage the 
electrical equipment during the cleaning opera- 
tion. If the metal surfaces become exposed or 
corroded, coat the exposed surfaces with rust- 
proofing material. Remove corrosion and paint 
the exposed surface. 



2-17. Operation in Snow 

If the unit is outside and not operating, 
with a canvas or other waterproof material, , 
move cover during dry periods and open tfeel^ 
access panel to allow unit to dry before opej$|& 
Make sure the electrical system is free of j 
moisture, 

2-18. Operation in Mud 

Use the same precautions as for humid or 
conditions. Be sure the condenser co2 
evaporator coil are clean before operating, 
the air conditioning filter, fresh air inlet 
and the condenser screen daily. 

2-19. Operation at High Altitudes 

If unit is being operated at high altitudes, protect 
it from overheating. Allow sufficient room aroand 
the air conditioner for adequate air circulation, 

2-20. Operation Below Sea Level 

No special instructions are required for operation 
below sea level, except, observe precautions of 
other environmental conditions present, 
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CHAPTER 3 

OPERATOR'S AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 



Section I. OPERATOR AND ORGANIZATIONAL MAINTENANCE 
REPAIR PARTS, TOOLS, AND EQUIPMENT 



1. Special Tools and Equipment 

special tools or equipment are required by the 
jrator or organizational maintenance personnel. 

2. Tools and Equipment 

sic issue tools and repair parts issued with or 
iorized for the air conditioner are listed in 
sendix B of this manual. 



3-3. Organizational Maintenance Repair 
Parts ^^ 

Organizational maintenance repair parts 
listed, and illustrated in TH 
(when published). 



are 



Section II LUBRICATION 



4. General 

is unit is permanently lubricated and no lubri- 
ion is required during the life of the air 
iditioner. 



Section III. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 



5. General 

insure that the air conditioner is ready for 
jration at all times, it must be inspected syste- 
.tically so defects may be discovered, and 
rected before they result in serious damage or 
lure. The necessary preventive maintenance 
vices to be performed are listed and described 
paragraph 3-6 and table 3-1. The item num- 
s indicate the sequence of minimum inspection 
luirements. Defects discovered during opera- 
n of the unit will be noted for future correction, 
be made as soon as operation has ceased. Stop 
nation immediately if a deficiency is noted 
ring operation, which would damage the equip- 
nt through continued operation. All deficiencies 
i malfunctions will be recorded together with 



corrective action taken on DA Form 2404 (Equip- 
ment Inspection and Maintenance Worksheet) at 
the earliest possible opportunity. 

3-6. Preventive Maintenance Checks 
and Services 

The preventive maintenance checks and services 
for daily, weekly, monthly and quarterly checks 
are provided in table 3-1. This table lists the item 
to be serviced by item number, shows the fre- 
quency at which it should be serviced, provides 
the procedure for checking each item listed and 
references the item to the appropriate service 
paragraph in this manual. Figures 3-1 thru 3-4 
illustrate and locate the components to be serviced 
by the item number as listed in table 3-1. 



fM 



EVAPOTATOR 
EXPANSION VALVE 



FLUID FLOW 
RESTRICTOR 



ELECTRIC HEATER (6) 




SUPERHEAT 
ADJUSTMENT 
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Figure 3-1. Serviceable components location (top of unit). 
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AIR FILTER 



ME 4120-307-15/3-2 
Figure S-%. Serviceable components location (filters). 
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UNIT MOUNTING 
5/16-24 THREAD 



CB& COVER 



DRAIN PLUG 







RESET BUTTONS 
AJRlNTAQ 



CHARGING VALVES 



CONDENSER FAN 
GUARD AND FAN 



POWER 
RECEPTACLE 



CONDENSER COO. 
AND COIL GRILLE 
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Figure S-3. Serviceabk components location (rear of air conditioner). 
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COMPBJESSCR MOUNTING 



Figure ^--4. Serviceable components location (Compressor section). 
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Table S-l. Preventive Maintenance Checks and Services 



ll 


Interval 


B Before operation 
1> During operation 


A After operation 
W- Weekly 


M-Monthty 
Q-Quartrly 


Operator 


Or*. 


B*fly 


w 


M 


Q 


Item to be inspected 


Procedure 


Reference 


ft 


D 


A 


1 


X 












Input cable 


Ensure that cable is properly con- 
nected and is free of damage or 


paragraph 2-g 


















breaks. 




2 


X 












Intake grille damper control 


Ensure that control operates grille 


paragraph 3-1 


















freely. 




8 


X 












Damper door control chain 


Ensure that control chain operates 


paragraph 3-2 


















damper freely. 




4 


X 


X 




' 






Control panel 


Ensure that control and switches 


paragraph 2-1 


















operate properly. 




5 




X 










Circuit breaker 


Ensure that circuit breaker oper- 


paragraph 2-1 


















ates air conditioner. 




6 




X 










Sight glass 


Check sight glass for condition of 


paragraph 3-1; 


















refrigerant. Color indicates mois- 




















ture condition and bubbles indi- 




















cate low refrigerant, (cooling 




















cycle only) 




7 




X 










Air flow 


Check condition of air flow with 


paragraph 3-8 


















hand. Condition of air flow can 




















indicate fan operation and cooler 




















or heater operation. 




8 








X 






Fresh air inlet screen 


Remove screen and clean as re- 


paragraph 3-1 


















quired. 




9 








X 


' 


Air conditioning filter 


Remove filter and clean as re- 


paragraph 3-8 


















quired. 




10 








X 


\ 




Condenser screen 


Remove screen and clean as re- 


paragraph 3-1 












\ 




quired. 




11 








X 




Mist eliminator 


Remove mist eliminator and clean 


paragraph 3-8 
















as required. 




12 








X 


Fans 


Check for looseness, vibration or 


paragraph 3-2 














any physical damage. 


and 3-22 


13 








X 


Condenser coil 


Clean and service the coil as re- 


paragraph 3-9 
















quired. 




14 










X 


Evaporator coil 


Clean and service the coil as re- 


paragraph 3-S 
















quired. 




15 


i 








X 


Fan motor 


Check operation of motor in both 


paragraph 3-4 
















speeds. Check for unusual noise 


















and vibration. 




16 










X 


Compressor 


Check compressor during operation 


paragraph 3-1 
















for unusual noise, vibration and 


















heat. 




17 










X 


Heaters 


Place unit in high heat mode ajid 


paragraph 3-1 
















check operation of all six heat- 


















ers. 




18 










X 


Condensate drains 


Disassemble ball check valve and 


paragraph 3-E 
















service as required. Insure drain 


















hose is installed for proper 














.- 


. 


drainage. 


- 
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Section IV. OPERAfOR'S MAINTENANCE 
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3-7. General 

The instructions in this section are published for 
the information and guidance of the operator in 
maintaining the air conditioner. 

Warning: Disconnect the air conditioner from 
the power source before performing any mainte- 
nance on the components of the air conditioner. 

3-8, Mist Eliminator and Air 
Conditioning Filter Service 

a. Removal Refer to paragraph 3-18 and re- 
move the cover panel, intake grille and discharge 
grille. Then remove the filter and the mist elimi- 
nator. Top panel (fig. 3-11) must be removed to 
service mist eliminator. 

6. Servicing. Wash the filter and mist elimi- 
nator with dry cleaning solvent, Federal Specifi- 
cation P-S-661, and dry with clean, low pressure, 
compressed air. Dip or spray the filter with 
"Filterkote" or oil, Specification MIL-0-2104 
Grade 20 or better. Drain off excess oil before 
installation. Do not oil mist eliminator. 

c. Installation. Install the air filter and mist 
eliminator in place, then install intake grille in 
reverse order of removal. 

3-9. Evaporator Coil and Condenser 
Coil Service 

a. Removal Refer to paragraph 3-18 and 3-20 
and remove the discharge grille and top panel to 
gain access to evaporator coil and remove con- 
denser coil grille and screen to gain access to 
condenser coil. 

/>. Servicing. Clean the surface of the coils by 
Drubbing with a suitable brush. Clean loose 
particles and between fins with compressed air. 



c. Installation. Install the discharge grille and 
top panel over the evaporator coil and fee con, 
denser coil grille and screen in reverse order of 
removal. 

3-10. Fresh Air Inlet Screen Servicing 

a. Removal. Refer to paragraph 3-20 and re- 
move the fresh air inlet screen. 

6. Servicing. Clean the screen by blowing with 
compressed air in the reverse of normal air flow. 
Replace the screen if damaged. 

c. Installation. Install the fresh air inlet screen 
in reverse order of removal. 

3-11. Condenser Coil Screen Service 

a. Removal Remove the condenser coil grille 
and screen assembly (para 3-20). 

b. Servicing. Wash the screen with dry clean- 
ing solvent, Federal Specification P-S-661, and 
dry with clean, low pressure compressed air. Re- 
place damaged screen. 

c. Installation. Refer to paragraph 3-20 and 
reinstall the condenser coil grille and screen as- 
sembly. 

3-12* Fuse Replacement 

a. Removal Three fuses located in the junction 
box assembly may be removed by lifting them 
from their respective fuse holders. 

Warning: Disconnect power from the air 
conditioner before performing any service inside 
the junction box. 

It. Sircictng. Ascertain that fuses are defective 
by checking for high resistance with an ohmmeter. 
Fuses should have approximately zero ohms. 

c. Installation. Replace or reinstall the fuses in 
their respective fuse holders. Make sure fuses are 
secure and tight. 



Section V. TROUBLESHOOTING 



3-13. General 

This section provides information useful in diag- 
nosing and correcting unsatisfactory operation or 
failure of the air conditioner and its components. 
Malfunctions which may occur are listed in table 



3-2. Each malfunction stated is followed by a 
list of probable causes of the trouble. The correc- 
tive action recommended is described opposite the 
probable cause. 
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Table S-& Troubleshooting 



Probable cause 



:tive action 



fa2s to start 



2. Compressor starts but goes 
out on overload. 



3. Little or no heating ca- 
pacity. 



4. Reduced cooling. 



5. Pressure (HI-LOW) switch- 

es trip excessively. 

6. Air conditioner excessively 

noisy. 

7. Suction and discharge pres- 

sure low. 



a. Selector switch improperly positioned. 
6. Circuit breaker contacts are open. 

c. Contacts of high or low pressure cut- 

out switches are open. 

d. Power phase input reversed. 

e. Phase sequence relay defective. 
/. No power. 

g. Low pressure switch does not reset. 



h. Control circuit inoperative. 

i. Compressor inherent protector open. 



a. Condenser air or compressor pre- 

cooler air restricted. 

b. Obstructed condenser air flow, or 

evaporator air flow. 



c. Low voltage at compressor. 



d. Loose wires or connectors. 



e. Fan motor defective. 

a. Selector switch is improperly posi- 

tioned 

b. Air movement over the evaporator is 

insufficient. 



c. Defective heater contactor action. 

a. Filters clogged. 

b. Refrigerant low or moisture present 

(Yellow). 

c. Improperly adjusted intake grille 

damper, 

d. Fan speed low, will not go high. 



Refrigerant system malfunctioning. 
Vibration of fans, motors, compressor. 
Lack of refrigerant 



Set switch to COOL position d 
2-116). * 

Reset circuit breaker (fie oo 
2-2). ** ** 

Push reset button to reset eg 

switch (fig. 2-2 or 2-3). 
Check fan rotation and if rever 

refer to wiring diagram and 

rect phase input. 
Replace relay (para 7-12). 
Insure 208V, 3HP, 400 Hertz is i 

plied to air conditioner. 
Check refrigerant circuit for si 

of leakage. Report to D/S, if fa 

are found, and switches 

normal. 

Refer to figure 1-4 for electr 

check points. 
Allow compressor to cool. Recheck 

for continuity; if still open, n 

to D/S. 
Service condenser screen and c 

pressor precooler coil (para 3-: 
Remove any item that reduces 

normal air flow to the condense] 

evaporator. Clean all filters 

screens. 
Refer to figure 1-4. Test voltage 

compressor tolerance is plus 

minus 10% of 208V. 
Refer to figure 1-4. Check wires 

connectors for tightness, continu 

or open or shorted conditions, 
Replace motor (para 3-26). 
Set switch to low or high heat 

desired (para 2-11). 
Open intake grille louvers and ser 

the mist eliminator, the air co 

tionmg filter and evaporator 

(para 3-8 and 3-9). 
Test heater relay. Replace defec 

relay (para 7-12). 
Clean. 
Check sight glass for bubbles 

moisture. Report to D/S. 
Open damper. 



d. Check fan speed pressure swi 
toggle switch and circuit relaj 
pressure switch is defective re 1 
to D/S. 

Report to DS/GS. 

Stop unit and inspect for defects. 
Direct support maintenance. 



d. 
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Malfunction 



8. Evaporator and condenser 
fan fails to operate. 



9. Insufficient cooling. 



a. Defective fan motor. 

6. Fan blades binding or defective. 

c. Faulty fan motor thermal protector. 

d. Defective fan motor receptacle con- 

nector. 

a. Selector switch improperly set or 

damaged. 

b. Fan speed switch improperly set. 

c. Thermostat (temperature control) set 

incorrectly or defective. 

d. Evaporator fan air inlet ring 

cracked, broken or warped. 

e. Discharge air grille damaged so the 

louvers will not open. 
/. Intake air grille damaged so the 

louvers will not open. 
g. Evaporator return air filter clogged 

to the extent that air will not flow 

freely. 
h. Fan motor worn or defective. 



i. Fans loose or damaged. 

j. Fan motor thermal protector de- 
fective. 

k. Fresh air damper control chain 
broken. 

I. Damaged evaporator fan. 

ra. Damaged condenser fan. 

n. Air intake or output blocked. 

o. Unit will not operate in cooling mode. 



p. Compressor malfunctioning. 



Ice on 



q. Inadequate suction pressure. 

evaporator. 

r. Faulty expansion valve. 
s. Moisture in system. 
t. Excessive discharge pressure, and all 

other items operating satisfactorily. 
u. Low suction pressure. 



v. High suction pressure. 



0. LfV-U Ak 

c. Keplac* 

7-11) 

d. Replace 

(para 

e. Replace 

/. Replace grille (para 3-18). 

g. Clean filter. Replace defective filter 
(para 3-19). 

h. Check voltage at motor terminals. 

Replace defective motor (para 

3-44). 
i. Tighten or replace fans (para 3-21 

and 3-22). 
;. Replace fan motor thermal protector 

(para 7-10). 
/c. Replace chain (para 3-23). 

I. Replace fan (para 3-21). 

m. Replace fan (para 3-22). 

n. Remove obstruction. 

o. Solenoid valves or thermostat defec- 
tive. In cool mode, outlet of liquid 
line solenoid valve (item 8, fig. 1-5) 
is same temperature as inlet In 
bypass mode, this valve is closed. 
Replace defective valve. 

p. Check system pressures. If all com- 
ponents operate satisfactorily, and 
pressures are not normal, replace 
complete compressor assembly. 

q. Clean filters. Report to D/S. 

r. Refer to D/S. 
s. Refer to D/S. 
t. Refer to D/S. 

u. Defective evaporator expansion valve. 
Refer to D/S. 

v. Defective pressure equalizer valve. 
Discharge line from valve is hot, in- 
dicating leak in valve. Replace 
valve if electrical checks prove 
valve operative. (Valve clicks 
when energized.) Refer to D/S. 
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Probable cause 



Corrective action 



10. Air output volume 
insufficient 



11. Air conditioner fails to 
heat 



12. An conditioner noisy dur- 
ing operation. 



13. Air conditioner fails to 
operate. 



w. Excessive discharge pressure (non- 
operation of high fan speed). 



x. Defective liquid line valve (item 14, 
fig. 1-5). 



y. Fan motor burnout, bearing failure, 
excessive noise from motor. 

z. Insufficient amount of refrigerant in 
system. Check sight glass during 
cool cycle only. 

a. Fan speed switch set incorrectly. 

b. Intake air grille not set correctly or 

damaged to the extent that louvers 
will not open. 

c. Evaporator air filter clogged or dam- 

aged to the extent that it will not 
allow the air to flow freely. 

d. Damaged evaporator fan. 

e. Damaged condenser fan. 

/. Fan motor worn or defective. 

a. Selector switch improperly adjusted 

or defective. 

b. Fan speed switch improperly set or 

defective. 

c. Defective heater. 

d. Protector (heater) temperature con- 

trol defective. 

e. Thermostat (temperature control) set 

incorrectly or defective. 

f. Loose heatei connections or defective 

relay. 

0. Defective fan motor. 
. Evaporator fan vibrates. 

b. Condenser fan vibrates. 



c. Fan motor worn or defective. 

a. Rotary selector switch improperly 

adjusted or defective. 

b. Rectifier terminal loose, or broken 

insulation. 

c. Thermostat defective. 

d. Defective fan motor thermal protec- 

tor or control circuitry. 



w. Fan speed pressure switch will rat 
operate when condensing p r ess Z 
exceeds setting of switch. Refer to 
D/S. 

x. Valve is open in cooling cycle of 
operation. Inlet and outlet valve 
should be same temperature. If 
not, and valve is satisfactory elec- 
trically (valve clicks when ene*. 
gized). Refer to D/S. 

y. Replace motor. 

z. Refer to D/S. 



a. Reset switch. Replace defective 
switch (para 7-11). 

6. Reset grille. Replace defective grille 
(para 3-20). 

<*. Clean evaporator air filter. Replace 
filter (para 3-19). 

d. Replace fan (para 3-21). 

e. Replace fan (para 3-22). 

/. Replace motor (para 3-44). 

a. Reset selector switch to LO-HEAT 

or HI-HEAT. Replace defective 
selector switch (para 7-11), 

b. Set fan speed switch on HIGH. Re- 

place defective fan speed switch 
(para 7-11). 

c. Replace heater (para 3-47). 

d. Replace protector (para 3-47). 

Reset thermostat. Replace defecti\e 
thermostat (para 7-11). 

t. Tighten loose connections. Replace de- 
fective relay (para 7-12). 

y. Replace motor (para 3-44). 

a. Tighten sotscrews on fan motor shaft. 

Replace damaged fan (para 3-21). 

b. Tighten setscrews on fan motor 

shaft. Replace damaged fan (para 
3-22). 

c. Replace fan motor (para 3-44). 

a. Set switch to COOL or VENTILATE. 

Replace defective switch (para 
7-11). 

b. Replace rectifier (para 7-12). 

c. Replace thermostat (para 7-11). 

d. Replace fan motor thermal protector; 

repair control circuitry (para 
7-10). 
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Section VL FIELD EXPEDIENT REPAIRS 



General 

Operator and organizational maintenance trouble 
may occur while the air conditioner is operating 
in the field where supplies and repair parts are 
not available and normal corrective action cannot 
be performed. When this condition exists, the 
following expedient repairs may be used in 
emergencies, upon the decision of the unit com- 
mander. Equipment so repaired must be removed 
from operation as soon as possible and properly 
repaired, before being placed in operation again. 



3-16. Heater Inoperative 



Trouble 

Heater overheat thermo- 
stat repeatedly actuatd. 



Expedient 

the thermostat 
by installing insulated 
jumper wires between 
terminals 4 and 5 and 
between terminals 5 and 
6 on the overheat ther- 



3-15. Compressor Inoperative 

Trouble """ 

Compressor overload pro- 
tector repeatedly actu- 
ates. 



Note 
necte 
must 



Expedient remedy 

Bypass the protector by 

installing an insulated 

jumper wire between 

terminals 3 and 5 on 

TB2 in the junction box 

(fig. 1-4). 

Note. If compressor does not start when the air condi- 
tioner is connected to the power source, the compressor is 
defective and must be replaced. Report this condition to 
direct support maintenance. 

Section VII. ORGANIZATIONAL MAINTENANCE PROCEDURES 



Phase sequence relaj 
operative. 

Fuses defective. 

Pressure switch defec- 
tive. 



Short vmt -~v. 
Short out pressuie j 
es with wire. 



3-17. General 

The air conditioner is constructed with removable 
aluminum panels. The front access panel pro- 
vides access to the control panel and junction box. 
A discharge grille protects the evaporator and 
directs the discharge of conditioned air. The in- 
take grille protects the air conditioning filter and 
regulates the amount of air returned to the unit. 
The condenser coil grille and fan guard protects 
the condenser coil and fan. A fresh air inlet 
screen permits the entry of outside air and is 
controlled by the damper door with the control 
spring and chain. This screen also provides access 
to the refrigerant system service valves. An in- 
take cover provides for attachment of a Chemical 
and Biological Filter Unit. The cover panel covers 
the top of the unit. 

Warning: Disconnect the air conditioner from 
the power source before performing any mainte- 
nance on the components of the unit. 

3-18. Cover Panel, Discharge Grille, 
Intake Grille, and Front Access 
Panel 

a. Removal Refer to figure 3-1 and remove 
the cover panel, discharge grille, intake grille, and 
front access panel. 



b. Installation. Install the cover panel, dis- 
charge grille, intake grille, and front access panel 
in reverse order of removal as illustrated c 
figure 3-1. 

3-19. Mist Eliminator and Air 
Conditioning Filter 

a. Removal. Refer to figure 3-1, and remove 
the mist eliminator and the air conditioning filter. 
Remove top cover panel (fig. 3-11 ) to service mist 
eliminator. 

b. Installation. Replace defective filter and 
mist eliminator. Refer to figure 3-1, and install 
the air conditioning filter and mist eliminator in 
reverse order of removal. 

3-20. Fresh Air Inlet Screen, Chemical 

Biological and Radiological Cover, 
Fan Guard, and Condenser Coil 
Grille and Screen 

a. Removal. Refer to figure 3-3 and remove 
the fresh air inlet screen, GBR cover, fan guard, 
and condenser coil grille and screen. 

Note. Service compressor precooler by brushing away 
dirt or dust that may have accumulated. 

b. Installation. Install the fresh air inlet screen, 
CBK cover, fan guard, and condenser coil grille 

a-n 
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and screen in reverse order of removal, illustrated 
in figure 3-3. 

3-21* Evaporator Fan and Inlet Ring 



a. Geawrf. The air conditioner is equipped 
wtth an impeller type centrifugal evaporator fan. 

k Rem&wL Refer to figure 3-5, and remove 
the inlet riztg and evaporator fan. 

c. Inzta&dion. Install the inlet ring and 
evaporator fan in reverse order of removal as 
iilustotfeedoa figure 3-5. 



322* Coiiclonicr Fan 

a. G&wruL The condenser fan, figure 3-6, is an 
axial fan with shroud. The axial fan mounted 
iaskie the shroud reduces excessive vibration and 
ooisa 

b. Removal, Refer to figure 3-6 and remove 
the condenser fan. 

(1) Remove eight screws and remove con- 
denser fan guard 

(2) Remove two mounting screws and in- 
stall them in jack screw holes. Tighten these 



screws evenljr^ainst fan to remove fan. 
fan, key and * ^" 



c. Installation. Install the condenser fan * 
reverse order of removal, as illustrated in four 
3-6. ^ 

Note. When installing condenser fan, assemble h 
loosely to bushing with mounting screws and place 
motor shaft with keyway alined. Install key into key*! 
and drive back toward motor so that key raises on taper ' 
motor shaft keyway. Tighten screws. 

3-23. Damper Door Control Chain 

a. General. The damper door control shoul 
give continuous service with little attentioi 
Should the chain break, replacement is simple, 

b. Removal. 

(1) Remove the air intake grille (par 
3-18). 

(2) Disconnect chain from. clip and remov 
chain from front of unit. 

(3) Remove pendant from chain if requirec 

c. Installation. Install replacement parts b, 
reversing order of disassembly. 
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Figure S-5. Evaporator fan inlet ring removal and installation. 
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MOTOR DRIVE SHAFT 




JACK SCREW 
ME 



Figure 3-6. Condenser fan removal and installation. 
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Section VIII. ELECTRICAL SYSTEM AND FAN MOTOR 



3-24. General 

The electrical system (fig. 1-4) consists of the 
compressor, fan motor, control panel, junction box 
and components, heaters and all internal wiring. 
A compressor thermal overload protector and cir- 
breaker prevents the compressor from being 
by electrical overload. Both fans are 
by the two-speed fan motor which has 
overload protection. The heater thermo- 
$afe prevents overheating when the unit is oper- 
in the heating cycle. 



3-25. Electrical Leads 

When removing or replacing components of the 
air conditioner, always inspect condition of all 
wires and cables. Repair or replace any defective 
wiring (wiring diagram). 

3-26. Description of Electrical 
Components 

a. The unit is equipped with electric heaters, 
relays to operate the heaters, compressor and fan 
motor, switches to control current to the electrical 
components, fuses, a circuit breaker, and a trans- 
former to reduce input voltage to the required 
control circuit voltage, plus a diode, rectifier and 
RFI filter. 

6. The following paragraphs describe each of 
the above components, their functions, how they 
operate and how they should be tested. Any com- 
ponent failing testing should be replaced. 

3-27. Heaters 

a. Function. There are two banks of three 
heater elements per bank. Their purpose is to 
provide heated air on demand. They are con- 
trolled by a relay and a selector switch. When 
the selector switch is placed in LO-HEAT position, 
one bank of the three heater elements is energized ; 
with the selector switch in HI-HEAT position, 
both banks of the heater elements are energized. 

b. Testing. Refer to figure 1-4 and, using an 
ohmmeter, measure resistance between terminals 
A and B. Meter should read between 20 and 24 
ohms. Next, measure resistance between resistor 
terminals and casing. Must read open circuit 
ohms. 

3-28. Heater Relay (fig. 1-4) 

a. Function. The heater relay is normally open ; 
and the contacts close when the rotary selector 



switch, on the control panel, is set to demand heat 
When the relay contacts close, they provide a 
power circuit to the heater elements, thus pro- 
ducing heat. 

6. Testing. Disconnect all circuits from relay. 
Use an ohmmeter and measure the resistance of 
contacts when relay is not energized. Check Al 
to A2, Bl to B2, and Cl to C2. An open circuit 
must be indicated. Next, apply minn-num rated 
test voltage to relay coil (XI to X2). Contacts 
must close, indicated by a "clicking" sound 
Finally, measure resistance between contacts Al 
to A2, Bl to B2, and Cl to C2. A short circuit 
must exist. 

3-29. Compressor Relay (fig. 1-4} 

a. Function. A normally open relay that is 
closed when the rotary selector switch is moved 
to any position other than OFF. When the relay 
is closed, it provides power from the power source 
to the circuit breaker, which, in turn, provides 
current to the compressor motor. 

b. Testing. Repeat the test listed in paragraph 
3-28. 

3-30. Circuit Breaker (fig. 1-4) 

a. Function. The purpose of the circuit breaker 
is to protect the compressor motor from an over- 
load of power. It is normally closed to provide 
current to the compressor motor; but it is de 
signed to open at 28.8 amperes, 208 volts. J. 
manual reset device is provided to close the con- 
tacts after fault is corrected. If the circuit 
breaker trips, and thus opens the contacts, it 
stops the flow of current to the compressor motor 
and stops the compressor. 

b. Testing, (with power off.) Use an ohmmeter 
and read resistance of the normally closed con- 
tacts. Check Al to A2, Bl to B2, Cl to C2, and 
C to N/0. A low resistance should be indicated. 
Now, measure between contact pairs: Al to Bl, 
Bl to Cl, Al to Cl, and between C and each other 
contact. All should indicate an open circuit. 
Then with contacts open, measure between Al 
and A2, Bl and B2, Cl and C2, and C and N/0. 
An open circuit should be indicated. 

3-31. Fuses (fig. 1-4) 

a. Function. There are three fuses in the elec- 
trical circuit to prevent an overload to the various 
electrical circuits. One fuse, with a 5 ampere 
rating, is located in the direct current circuit; and 
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m 5-4WS-307-1S 

two fuses, each with a 1.6 ampere rating, are 
located in the alternating current circuit. 

6 raS. Remove fuse and, using an ohm- 
meter, laeaaiire rariatuee between fuse terminals. 
It should fi&jfeate a few value resistance. If the 
fuae is *feel^ It wiB r^ad infinite ohms. 



Rotary SwiKh (%h 1-4) 

fte is aa eight-pole, f our-waf er, 
ntory selector switch used to direct 



- 

currart to a^TOricw Metrical devices connected 
with tbe tefifcmg aiid eooltag modes of opneration 
of tte raft Ibr a deseaiption of each position of 
to tafcfe 2-L 



b. Testing, USB an ohmmeter and measure the 
associated contacts with the 



switch set fo tfee respective position. In each 
position, except OFF, resistance should read zero 
ohms. The reading should be open circuit with the 
switch set in the OFF position. The contacts will 
read open circuit when the switch is in any but 
the position associated with the contacts being 
tested 

3-33. Temperature Thermostat Control 
(fig. 1-4) 

a. Function. This is an adjustable, single-pole, 
double-throw type device that controls direct cur- 
rent to associated elements of the heating and 
cooling circuits of the unit. It has an adjustable 
range from +40 to +90 degrees F. (4.4 to 32.22 
degrees C.) with a 1.75 degrees F. (0.98 degrees 
C.) differential at any given setting within the 
designed range. 

6. Testing. With the system connected to its 

ower source, the power on, and the temperature 

ontrol thermostat set below room temperature, 

use a voltmeter and check voltage to ground from 

lug 2. It should read zero volts dc. Now, adjust 

the thermostat to above room temperature and 

measure voltage from lug 2 to ground. It should 

read +28 volts dc. 

3-34. Switch Heater Hi-Temperature 
Cutout (fig. 1-4) 

a. Function. A thermostat device with an auto- 
matic reset. The contacts open at 194 degrees F. 
(90 degrees C.) and close at 141.8 degrees F. 
(61 degrees C.). This switch operates to turn the 
heaters off if the temperature gets too hot. 

6. Testing. Use an ohmmeter and check to 
assure a low resistance between contacts 4 to 5 to 
6 at room temperature. Heat the thermostat to 
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above 200 degrees F. (93.33 degrees C.), andean. 
tacts 4 to 5 to 6 should open. 

3-35, Transformer (fig. 1-4) 

a. Function. The purpose of the 
is to step down the 208 volts ac power to SO 
ac power for the control circuits. 

6. Testing. Use an ohmmeter to check fit 
medium resistance at terminals Hi to H2, fef 
resistance at terminals XI to X2, open cir@a| 
between XI to HI, and open circuit froa* aS 
terminals to casing. Use a voltmeter to ebeil 
windings. Apply 208 volts ac, 400 hertz to te& 
minal HI to H2. It should read 30 volts ac at 
terminals XI to X2. 

3-36. Rectifier (fig. 1-4) 

a. Function. The rectifier is used to rectify the 
ac current to provide dc power to operate the 
control circuit. 

b. Testing. Use an ohmmeter and measure the 
forward resistance of rectifier (+) probe to 
terminal 2 ( ) probe to terminal 3. Read low 
resistance. Remove the probes and read high 
resistance. Finally, read low resistance between 
( + ) probe 2 and ( ) probe 4; ( + ) 2 and ( ) 1; 
( + ) 4 and ( ) 3; ( + ) 1 and ( ) 3. Read high 
resistance between ( + ) 3 and ( ) 1; ( + ) 3 and 
(_) 4; ( + ) 4 and ( ) 2; ( + )1 and (-) 2. 



3-37. Control Relays (fig. 1-4) 

a. Function. These relays are used to control 
the fan speed as selected by the toggle switch on 
the control panel. The relays are normally open; 
and they close on demand of the selector switch, 
by the application of dc control voltage to the 
relay coils. 

b. Testing. (With relay disconnected.) Use 
an ohmmeter and measure resistance (should read 
zero ohms) between associated contacts 2 and 3 
(example, A2 to A3). When relay is non- 
energized, 2 and 1 must be open. Then apply 
minimum rated test voltage to relay coil. Contacts 
must close as noted by clicking noise. Finally, 
measure contact resistance of infinite ohms be- 
tween associated contacts 2 and 3, and zero ohms 
between contacts 1 and 2. 

3-38. Time Delay Relay (fig. 1-4) 

a. Function. The time delay relay is in the 
control circuit to prevent starting the fan motor 
and compressor motor simultaneously. It in " 
corporates a 30-second delay in starting the com- 
pressor motor after the fan motor has been started 



when the circuit is energized by the rotary selector 
switch- 

, jesting. (With contacts 5 and 7 discon- 
nected.) Using an ohmmeter, measure resistance 
of contacts 5 to 7 when relay is non-energized. 
gealing should indicate an open circuit. Next, 
apply rater voltage to relay coil terminals 2 and 3, 
aadread an open circuit at terminals 5 to 7. After 
rated time delay of 30 seconds, read zero ohms at 
5 to 7. 



Diode (fig. 1-4) 

& Fmction. The diode is incorporated into the 
circuit to act as arc suppressor when S3 and S8 
are energized. 

&. Testing. Use an ohmmeter and measure re- 
sistance of (+) probe to anode ( ) probe to 
cathode. Should read low resistance. Reverse 
probes and should read high resistance. 

3-40. Wl Filter (fig. 1-4) 

a. Function. This is a device that is incorpo- 
rated into the electrical circuit of the unit to filter 
out electrical characteristics that cause interfer- 
ence with radio reception. 

6. Testing. Use an ohmmeter and measure re- 
sistance between input and output terminals on 
each filter network. Reading should indicate low 
resistance. Then measure resistance between 
terminal and casing. Meter should read low and 
then increase to open circuit. 

3-41. Phase Sequence Relay (fig. 1-4) 

a. Function. The purpose of this relay is to 
provide protection to the compressor motor. It is 
located in the input power line. If the power lines 
connected to the unit are of improper polarity, 
the relay will remain open, preventing the control 
circuit from functioning. With the control circuit 
deenergized, power cannot reach the compressor 
motor. The wrong phase sequence of input can 
damage the compressor. 

6. Testing. Use an ohmmeter and check resist- 
ance between terminals 2 and 3. With no voltage 
applied to contacts A, B, C, you should read an 
open circuit. Now, disconnect terminal A from 
terminal 3; and connect 208 volts, three phase, 
400 hertz current to the relay, phase A to A, phase 
B to B, and phase C to C. Resistance between 
3 and 2 should be zero ohms. Next, reverse two 
wires, AB-BC, or CA; resistance between 3 and 2 
should read open circuit. 
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3-42. Toggle Switch (fig. 1-4) 

a. Function. The toggle switch, wbkh is 
mounted on the control panel, is provided to enable 
the operator to select whether he wishes the fan 
to run at high speed or low speed It is operative 
in one or the other positions anytime the fan 
motor is operating. 

b. Testing. Place switch in the OFF poaiHoiL 
Using an ohmmeter you should read fatgj* assist- 
ance between contacts I and 2. Plaee switch in 
ON position and you should read ssero ohms be- 
tween contacts 1 and 2. 

3-43. Fan Motor (On Equipment Testing) 

Test the fan motor for resistance witfe a mul- 
timeter set on the low ohm scale, T<mch ifae leads 
of the multimeter to the pins in the receptacle 
connector. The multimeter should indicate an 
approximate value of 2 ohms across each winding- 
pin: A-G, D-G, B-H, E-H, C-J, and F-J. The 
reading should be approximately zero ohms across 
the thermal protector-pins: A-B, A-C and B-C. 
Connect one lead of multimeter to the motor frame 
and touch the other lead to any of the nine pins. 
Continuity should not exist. 

3-44. Fan Motor Assembly, Removal 
and Installation 

a. Removal, (fig. 3-7 and 8-8). 

(1) Remove eight screws (1) and remove 
condenser fan guard (2). 

(2) Remove two screws (3) from condenser 
fan bushing (4a) and install into threaded jack 
holes provided in bushing. Tighten screws evenly 
against fan to remove fan from bushing. Remove 
bushing, condenser fan (4) and key (5). 

(3) Remove 4 screws (6), washers (7), 4 
washers (9) and remove baffle (8) and spacers 
(10). 

(4) Remove intake air grille and return air 
filter, then remove 8 screws from fan inlet ring 
and remove ring. 

(5) Loosen 2 setscrews (15) and remove the 
evaporator fan (16) and key (17). 

(6) Disconnect the fan motor electrical con- 
nector (20) from the motor (30). 

(7) Remove 4 screws (18), nuts (21), wash- 
ers (22) and grommets (23) from the motor and 
flange. 

(8) Remove 2 screws (24) washers (25, 26), 
grommets (27) and washers (28, 29) from the 
base of the motor. Remove the motor (30) from 
the air conditioner cabinet. 
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Figure 8-7. Fan motor removal and installation. 
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figure 3-8. Fan assembly, removal and isfallation. 
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6. Installation, (fig* 8-8)- Installation should 
be performed in iwerse order of removal. Be sure 
toy IB installed witb evaporator fan and that the 
setscrews are tight Torque screws to 82 pounds 
inch, 



(4) 



Jfefe Wheat 






*iwteBser fan, assemble fan 
(4a) with screws (3) and place on 
wi& keyway alined. Install key (5) into 
d &ite b&& toward motor so that key raises on 



taper in m&g !& Isyway. Tighten screws (3). 

3-4S. Control Panel Assembly, 

Installation 



& Samwol, 

(1) Beaaove 2 screws in lower front panel 
and remove tfce panel, 

(2) Disconnect the electrical connector from 
the control panel 

(3) Remove the air filter and remove the 
thermostat remote bulb from its retaining clamp. 
Push the bulb through the grommet at the bottom 
of the air intake opening. 

(4) Remove the junction box front panel by 
removing 4 screws and sealing gasket. 

(5) Remove 4 screws securing the control 
panel assembly to the junction box assembly and 
remove the control panel. 

6. Installation, (fig. 3-9). Installation should 
be performed in reverse order of removal. If 
junction box front panel gasket was damaged 
during removal, install a new one. 

3-46. Junction Box Assembly, Removal 
and Installation 

a. Removal, (fig. 3-10). 

(1) Remove 2 screws in lower front panel 
and remove the panel. 

(2) Remove the control panel assembly as 
outlined in paragraph 3-45. 

(3) Disconnect the 2 electrical connectors 
from the junction box assembly. 

(4) Unscrew the white knob from the circuit 
breaker reset linkage (fig. 2-2). Pull the pin (8) 
from the circuit breaker at the bottom of the 
linkage (7). 

(5) Remove 4 screws (2), 4 flat washers (3) 
and 4 retaining washers securing the junction box 
and remove the assembly from the air conditioner. 

b. Installation, (fig. 3-10). Installation should 
be performed in reverse order of removal 

3-47. Heaters and Protection Thermo- 
stat, Removal and Installation 

a. General. There are six electric heater ele- 
ments mounted at the rear of the evaporator coil. 
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2. SCREW (4) 

3. JUNCTION BOX ASSEMBLY 

ME 4120-307-15/3-9 
Figure 3-9. Control panel assembly, removal and mstalh 



Procedures are given for only one heater as all s 
are removed and installed in the same maniH 
Only one protector thermostat is used for all s 
heaters. 

b. Removal, (fig. 3-11). 

(1) Remove 20 screws (1) securing the t 
panel (2) on the air conditioner and remove t 
top panel. 

(2) Remove nuts (3) and washers (4), secu 
ing wiring (5) to heater (9) and remove t 
wiring. Be sure to tag all wires for identificati' 
later. 





CAt 
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3. WASHER 

4. TRANSFORMER 

5. CONNECTOR P3 

6. CONNECTOR P2 

7. RESET LINKAGF 

8. PIN 
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Figure 3-10. Junction box assembly removal and installation. 



(3) Remove screw (6), washer (7), and 
bracket (8), securing heater (9) to cabinet and 
lift the heater from the air conditioner. 

(4) To remove the heater protector thermo- 
stat (13), perform steps (5) and (6) below. 

(5) Disconnect the 3 wires connected to the 
protector thermostat and tag the wires for later 
identification. 

(6) Remove 2 screws (10), nuts (12), and 
washers (11) holding the protector to the air 
conditioner cabinet and remove the protector. 

c. Installation, (fig. 3-11). Installation should 
be performed in reverse order of removal. Be 
sure that all wiring is reconnected properly and 
that all connections are tight. Keep wiring termi- 
nals oriented so that shorts do not occur across 
the heater terminals. 



3-48. Three Phase Power Input Wiring 
Harness, Removal and Installation 

a. Removal, (fig. 3-12). 

(1) Remove 4 screws securing connector Jl 
to the case assembly. 

(2) Disconnect P2 from connector J2. 

(3) Remove screw, nut, washer, and clamp, 
securing the harness to the casing assembly, and 
carefully remove the harness. 

b. Installation, (fig. 3-12). Installation of the 
three phase power input wiring harness shall be in 
reverse order of removal. Care should be taken 
while installing the harness so that the cable is 
not crimped or damaged from sharp bends or 
under stress, 
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1. SCREW 

2. TOP PANEL 

3. NUT 

4. WASHER 

5. ELECTRICAL LEADS 

6. SCREW 

7. RETAINING WASHER 

8. BRACKET 

9. HEATER 

10. SCREW 

11. WASHER 

12. NUT 

13. THERMOSTAT 

14. WASHER 



CASING-REF. 
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Figure 3-11. Heaters and protection thermostat, removal and installation. 



3-49. Three Phase Heater Wiring 

Harness, Removal and Installation 

a. Rt moral, (fig. 3-13). 

( 1 ) Remove connector P8 from J8, then re- 
4 <cre\vs, securing connector J8 to the case, 

and remove the connector. 

(2) Disconnect the wire leads from each 
heater (total fifteen wire leads). 

<3) Remove screw, nut, and washer from 
each clamp holding the harness to the case as- 
sembly. 

4) Remove the harness assembly from the 
air conditioner. 

b. Installation. (*g. 3-13). Installation of the 
three phase heater wiring harness shall be in 
reverse order of removal. Care should be taken 
while installing the harness so the cable is not 
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crimped or damaged from sharp bends or und 
stress. 

3-50. Three Phase Wiring Harness/ 
Removal and Installation 

a. Removal, (fig. 3-14)- 

( 1 ) Disconnect connectors P3 from J3 on t 
junction box, P4 from J4 on the compressor, 
from J5 on the bypass solenoid valve, P6 from 
on the pressure equalizer solenoid valve, P7 fn 
J7 on the control panel, P8 from J8 for 1 
heater wiring harness and P9 from J9 on the i 
motor. 

(2) Remove nut and washer from each w 
of the harness that is connected to pressi 
switches S6 and S7. 

(3) Remove nut, washer and screw hold) 
ground lug and removing the lug. 



MOTOR 




1 WIRING HARNESS, POWER INPUT 

2 ' CONNECTOR, RECEPTACLE 

3, WIRE, ELECTRIC 

4 STRAP CABLE ADJUSTABLE 

5. CONNECTOR, PLUG, ELECTRIC, STRAIGHT 
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Figure 3-n. Three phase power input wiring harness, 
removal and installation. 



(4) Unsolder leads from S3 to P3 at con- 
nector P3. 

(5) Remove screw, nut and washer from 
each clamp securing the wiring harness and re- 
move the clamps. 

(6) Carefully remove the wiring harness 
from the case assembly. 

5. Installation, (fig. 3-14). Installation of the 
three phase wiring harness shall be in reverse 
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order of removal. Care should be taken while 
installing the harness so that the cable is not 
crimped or damaged from sharp bends or under 
stress. 

3-51. Wiring Harness Repair 

a. General. Three wiring harnesses are used in 
the air conditioner and may be removed as de- 
scribed in paragraph 3-49 and paragraph 3-50. 
If a harness is severely damaged, it should be 
replaced. The procedures contained here provide 
for repair to minor damage. 

6. Disassembly, (fig. 3-15), 

(1) Disassemble the connector as shown in 
figure 7-12 to gain access to the wiring soldered 
to the connector pins. 

(2) To remove a wire, unsolder it from the 
pins on each connector and pull the wire from the 
harness assembly. 

(3) To remove a connector, unsolder all 
wires, one at a time, from the connector to be 
removed. Tag each wire as it is unsoldered. 

c. Cleaning, Inspection, Replacement. 

(1) Inspect the connectors for cracked or 
damaged shells and for bent pins. 

(2) Inspect the harness wiring for broken 
wires and frayed or damaged insulation. 

(3) Use an ohmmeter and check continuity 
of each wire from the pin of one connector to the 
corresponding pin of the other connector, (wiring 
diagram fig. 1-4). Ohmmeter should read ap- 
proximately zero ohms. 

(4) Check continuity between each pin and 
all other pins on all connectors. Infinite ohms 
should exist between all pins, unless connected as 
shown on wiring diagram. 

d Reassembly. Reassemble the connector shells 
in reverse order of disassembly. Be sure the 
shell insulator is in place and not damaged. 
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CASING-RE F.> 




1. WIRING HARNESS, HEATER 

2. CONNECTOR, RECEPTACLE 

3. WERE, ELECTRIC 

4. STRAP, CABLE, ADJUSTABLE 

5. TERMINAL, LUG 

6. SCREW, MACHINE 

7. WASHER, LOCK-SPRING 

8. NUT, PLAIN, HEXAGON 

MF 4120-307-15/3-13 



Figure 3-1S. Three phase heater wiring harness, removal and installation. 
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10 




1. P3, CONNECTOR, PLUG 

2. P4, CONNECTOR, PLUG 

3. P5, CONNECTOR, PLUG 

4. P6, CONNECTOR, PLUG 

5. P7, CONNECTOR, PLUG 

6. P8, CONNECTOR, PLUG 

7. P9, CONNECTOR, PLUG 

8. S3, SWITCH, PRESSURE 

9. TERMINAL, LUG 

10. TERMINAL, LUG 

11. WIRING HARNESS, THREE PHASE 
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Figure 314- Three phase wiring harness, removal and installation. 
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1. BARREL 

2. NUT, COUPLING 

3. INSULATOR 

4. CONTACTS, PIN 

5. GROMMET 

6. FERRULE 

7. ENDBELL 

8. WIRE 

ME 4120-307-15/3-15 
Figure 3-15. Wiring harness and connector repair. 
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Section IX. HOSE CLAMPS, HOSES, 
RECEPTACLE HOLE COVERS, TUBE 

3-52. General 

When refrigerant system is opened for mainte- 
nance, all hoses and tubes disconnected should be 
removed, cleaned, inspected, and reinstalled se- 
curely. 

3.53. Hose Clamps, Hoses, Tube 
Retaining Straps, Pipe Plugs, 
Receptacle Hole Covers and Tube 
Clips 

d. Removal. 

(1) Remove the front access panel (para 
3-18). 

(2) Remove the air conditioning filter (para 
3-19). 

(3) Remove the hose clamps, hoses, tube 
retaining straps, pipe plugs, receptacle hole 
covers and tube clips by removing standard 
hardware as required. 

6. Cleaning and Inspection. 

(1) Clean all parts with dry cleaning solvent, 
Federal Specification P-S-661, and dry thorough- 
ly. 

(2) Inspect hoses for signs of wear. Inspect 
all parts for cracks, breaks or other defects. In- 
spect threaded parts for worn or damaged 
threads. 

(3) Replace damaged or defective parts. 

c, Installation. Install all internal parts by 
reversing order of removal. 

d. Install Panel See paragraph 3-18&. 

3-54. Condensate Drains (fig. 3-16) 

a. Removal 

(1) Remove two screws, securing the front 
access panel, and remove the panel. 

(2) Remove the upper hose clamp and re- 
move the drain tube with the ball check assembly. 

(3) Remove cotter pin from ball check as- 
sembly; then remove spring and ball. 

6. Cleaning and Inspection. 

(1) Clean the ball and spring in dry cleaning 
solvent, Federal Specification P-S-661, and dry 
thoroughly. 

(2) Clean the drain tube, being sure that all 
foreign matter is removed. Use compressed air 
to blow out the drain. 
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TUBE RETAINING STRAPS, PIPE PIUG5, 
CLIPS AND CONDENSATE DRAINS 

(8) Inspect the ball and ball seat for pitting 
or scratches that would affect sealing. 

(4) Inspect the spring for proper tension. 
Replace any defective parts. 

(5) Reassemble the parts in tiie reverse 
order of disassembly. 

c. Installation. 

(1) Install the condensate drain tube with 
ball check assembly in reverse orders of removal. 

(2) Install the front panel on the front of 
the unit with two screws. 




Figure 8-16. Condensate drain, removal and installation. 
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CHAPTER 4 

MATERIAL USED IN CONJUNCTION WITH MAJOR ITEM 



A sound attenuator is recommended for use on and may be used is cases where the system do** 

this air conditioner. Sufficient clearance must be not have air ducts attached. The attenuator re 

allowed when the sound attenuator is utilized. The places the air intake and discharge grilles. Tfc 

attenuator provides a sound dampening effect for return air enters the bottom, and the condition* 

the normal sounds the air conditioner emits. It air leaves the top of the attenuator. Befer fc 

is mounted on the front of the air conditioner, figure 1-2 for proper attenuator installation. 
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CHAPTER 5 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE 



Section I. SHIPMENT AND LIMITED STORAGE 



5-1. General 

This section provides information on preparing 
the air conditioner for shipment from an operat- 
ing or stored condition and preparing it for 
limited storage. 

5-2. Preparation for Shipment 

a. General If the air conditioner is being oper- 
ated or is in other than a stored condition, per- 
form the procedures which prepare it for limited 
storage in paragraphs 5-4 and 5-5. 

6. Preservation. The unit must be preserved in 
accordance with Military Specification MIL-P- 
116. 

c. Packing. Wrap the air conditioner in two 
layers of barrier paper and pack in a wooden 
crate. Be sure to bolt the air conditioner to the 
base of the crate. 

d. Sealing. Seal all openings with pressure 
sensitive tape. 

e. Securing. Secure the lid to the crate with 
wood screws. Strapping shall be zinc coated and 
placed adjacent to the skids. 

5-3. Loading Equipment for Shipment 

a. Use a forklift or a crane of sufficient ca- 
pacity to lift the unit to the bed of the carrier. 



Caution: If a hoisting device is used, tfee unit 
must be held by guy ropes to prevent swingiag 
that might damage the air conditioner. 

b. Secure the air conditioner to the carrier by 
blocking, tying or other suitable means that will 
prevent the unit from moving or upsetting during 
transit. 

5-4. Preparation for Limited Storage 

a. Inspection. Make a complete inspection of 
the air conditioner to determine its condition. 
Deficiencies will be corrected before placing the 
unit in limited storage. Technical inspections will 
be performed on unboxed items. 

b. Preservation. Use a cloth dampened with 
dry cleaning solvent, Federal Specification P-S- 
661. Coat machine surfaces with preservative or 
cover with barrier material. Cost exposed metal 
surfaces with preservative. Store all air condi- 
tioning units in a room where a low relative 
humidity and an even temperature is maintained, 
if possible. Where no suitable storage facility is 
available, cover the entire unit with a tarpaulin. 

5-5. Inspection During Limited Storage 

a. All equipment in limited storage will be in- 
spected every 30 days for any unusual conditions 
such as damage, rusting, moisture, and pilferage. 

b. DA Form 2404 will be excuted on each major 
unit of equipment. 



Section II. DEMOLITION OF MATERIAL TO PREVENT ENEMY USE 



5-6. General 

When capture, or abandonment of the air condi- 
tioner to an enemy, is imminent, the responsible 
unit commander must make the decision either to 
destroy the equipment or to render it inopera- 
tive, Based on this decision, orders are issued 
which cover the desired extent of destruction. 
Whatever method of demolition is employed, it is 
essential to destroy the same vital parts of all 
air conditioners and all corresponding repair 



5-7. Demolition to Render the Air 
Conditioner Inoperative 

a. Demolition by Mechanical Means. Use sledge 
hammers, crowbars, picks, axes, or any other 
heavy tool which may be available to destroy the 
following : 

(1) Evaporator coil. 

(2) Condenser coil. 

(3) Compressor. 

(4) Thermostatic expansion valves. 
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(5) Fan motor. 

(6) Control box. 

Net*. Tfee above steps are minimum requirements 
for this method 

& J*&$e. Perform tbe following steps to 
render tbe air conditioner inoperative : 

(1) Pinch refrigerant tubing completely 
shut. 

(2) Bead evsqporator fan blades so they will 



(3) Open &K&WL line access valve. Open 
tubing- asd poor sand or other abrasive into 
refrigerant piping. Start and operate the air con- 
ditioner until tbe compressor fails. 

Nete. The above steps are minimum requirements 
for this method 

5-& Demolition by Explosives or 
Weapons Fire 

a. Explosives. Place as many of the following 
charges (fig. 5-1) as the situation permits and 
detonate them simultaneously with detonating 
cord and a suitable detonator. 

(1) Two 1/2-pound charges between the 
compressor and control box. 

(2) One 1/2-ponnd charge on the condenser 
coil. 

(3) One 1/2-pound charge on the evaporator 
coil. 

Note. The above charges are the minimum requirements 
for this method. 



b. Weapons Fire. Fire on the air conditioner 
with the heaviest practical weapons available. 

5-9. Other Demolition Methods 

a. Scattering and Concealment Remove aft 
easily accessible parts, such as the condenser and 
evaporator fans, fan motor, and control box 
Scatter them through dense foliage; bury them 
in dirt or sand ; or throw them in a lake, stream, 
or other body of water. 

6. Burning. Pack rags, clothing, or canvas 
under, around, and inside the air conditioner. 
Saturate this packing with gasoline, oil, or diesel 
fuel and ignite. 

c. Submersion. Totally submerge the air con- 
ditioner in a body of water to provide water 
damage and concealment. 'Salt water will damage 
metal parts more than fresh water. 

5-10. Training 

All operators should receive thorough training in 
the destruction of the air conditioner. Refer to 
FM 5-25. Simulated destruction, using all of the 
methods listed above, should be included in the 
operator training program. It must be empha- 
sized in training that demolition operations are 
usually necessitated by critical situations when 
time available for carrying out destruction is 
limited. For this reason, it is necessary that 
operators be thoroughly familiar with all methods 
of destruction of equipment ; and they should be 
able to conduct demolition without reference to 
this or any other manual. 
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I 




EVAPORATOR COIL 



COMPRESSOR 



CONDENSER COIL 





1/2 POUND CHARGE 



A. ONE 1/2 POUND CHARGE 
ON EVAPORATOR COIL. 

B. TWO 1/2 POUND CHARGES 
BETWEEN COMPRESSOR 
AND CONTROL PANEL. 

C. ONE 1/2 POUND CHARGE 
ON CONDENSER COIL. 
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Figure 5-1 . Placement of demolition charges. 
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CHAPTER 6 
DIRECT AND GENERAL SUPPORT AND DEPOT MAINTENANCE INSTRUCTIONS 



Section I. GENERAL 



6-1. Scope 

a, These instructions are published for the use 
nf direct and general support and depot mainte- 
l^SrBonnel maintaining the Model F18T4-2 
^conditioner. They provide information on the 
maintenance of the equipment, which is beyond 
the scope of the tools, equipment, personnel or 
supplies normally available to using organizations. 

b Report all equipment improvement recom- 
mendations as prescribed by TM 38-750. 

6-2, Forms and Records 

a. DA Form 2258 (Depreservation Guide for 
Vehicles and Equipment). 



6. DA Form 2028 shall be used for reporting 
discrepancies and recommendations for improving 
this equipment publication. The form shall be 
completed by the individual using the manual and 
forwarded direct to Commanding General, UJ3. 
Army Mobility Equipment Command, ATTN: 
AMSME-MPP, 4300 Goodfellow Blvd., St Ixmis, 
Mo. 63120. 

c. For other record and report forms appli- 
cable to direct and gereral support and depot 
maintenance, refer to TM 38-750. 

Note. Applicable forms, excluding standard form 46 
carried by the operator, shall be kept in a canvas bag 
mounted on the equipment 



Section II. DESCRIPTION AND DATA 



6-3. Description 

For a complete description of the F18T4-2 air 
conditioner, refer to paragraph 1-3. 

6-4. Tabulated Data 

This paragraph contains all the repair data 
pertinent to direct and general support and depot 
maintenance personnel. A wiring diagram (fig. 
1-4) and refrigeration diagram (fig. 1-5) are 
also included. For additional tabulated data, refer 
to paragraph 1-46. 
a, Compressor. 

Manufacturer Whirlpool 

Model WHP-422H-18-208-3 

Part No, 474843 

Type Rotary Vane 

Horsepower 4 

Lubrication Forced Feed 

Phase 3 

RPM 3660 

Hertz 400 

Voltage 208 

Full load amperage 19.0 

Locked rotor amperage 64.0 

Weight 46.0 Ibs. 

Oil type Texaco Capelia "D" 

&. Condenser and Evaporator coils. 

Manufacturer Bohn Aluminum and Brass Co. 

Type Copper tube-aluminum fin type 



c. Pressure Relief Valve. 
Manufacturer ___________ Superior Valve Co. 

Part No ________________ 3001X4-540 

Setting _________________ 540 psi 

d. Back Pressure Regulating Valve. 
Manufacturer ___________ Controls Co. of America 

Model __________________ 237 AVL 

Setting _________________ 58 psig 

e. Service Valves (suction and discharge). 



Manufacturer 

Part No 

Rating _________________ 60 P S1 

No. per unit ------------ 2 

/. Solenoid Valves. 
Manufacturer ___________ Jackes-Evans Mfg. Co. 

OB241 

""~" 



Watts 
Volts 



bypass) 
*"* 



Valve (evapora, 



tor). 



Model 
Type 



Bom i na i 



Outlet . 
Setting 



Angle 
3/g . n ^ 

:::ii.5/8 m. 

6F 1.5F 

(U .4C 0.84'C) 



Ttt 



h. High Pressure Cutout Control 
auafftctewr __ Penn Controls, Inc. 



Modal 



Cntcratpofet 



_l/4 in. SAE flare 
.445 10 pai* 
below 400 psig 



Pressure Cutout Control 

jfmffMfrffM*!*"* , Penn Controls, Inc. 

Made! 210-AP-10-AN 

OflHBMftiflB 1/4 in. SAE flare 

Cafa*Bbpefat- . .-... 7 dg'g psig 
Manual xwefc . nlKWPe 19 psig 



Valve Co. 



.0-088 



Refrigerant ebtrge 



20.5 OK. 

8 Ibe. 



I. Solenoid Valves Ll <wd L2. 

MmHijfactnrcr Jackes-Evans 

Ptefc No, OB241 

Cofl voltage 24 volts dc 

Coil current, (holding) 0.51 amp 
Valve safe working 

pressure 425 psig 

Valve orifice she OJ55 inch 

Valve condition normally open 

m. High Pressure Cutout Switch 86. 

Manufacturer Penn Controls, Inc. 

Part No 210-AP40-AN 

Cutout point 445 10 psig 

Manual reset below 400 psig 

Contact type single pole, single throw 

n. Low Pressure Cutout Switch S7. 

Manufacturer Penn Controls, Inc. 

Part No 210-AP10-AN 

Cutout point 7 5 psig 

Manual reset above 19 5 psig 

Contact type single pole, single throw 

o. Pressure Switch SS. 

Manufacturer Metals and Controls, Inc. 

Part No 6PS306M400M350J 

Voltage 24 volts dc 

Current 5 amp res istive 

Contact type single pole, single throw 

Points close on rising 

pressure at 405 16 psig 

Points open at 350 16 psig 



p. Expansion Valve, Evaporator, l ton. 

Manufacturer Alco Valve Co. 

Part No TCL-100HW100-15B 

Capacity 1 ton 

Superheat 6 1.5P (8.89 0^ 

for R22 



Valve body 

Type 

Inlet 



-Brass 
Angle 

3/8 in. nominal 
5/8 in. nominal 



Outlet 

q. Expansion Valve Bypass, 1/4 Ton. 



Manufacturer . 

Part No 

Capacity 

Superheat 



Alco Valve Co. 

TCLr-75C-15B 

1/4 Ton 

25 1.6T (8.89 0.84* C) 

f or R 22 
Valve body Brass 

r. Pressure Relief Valve. 

Manufacturer Superior Valve Co. 

Part No. 3001X4-640 

Discharge pressure 540 54 psig 

Capacity (air) 15.9 Ibs. per minute 

Valve body Brass 

s. Pressure Regulating Valve. 

Manufacturer Control Co. of America 

Model No 237AVL 

Regulating pressure 58 psig 

Minimum capacity 2.2 Tons 

*. Nut and Bolt Torque Data. 

Size nut or bolt Torque (Ib.-ft.) 

1/4 -20 7- 9 

1/4 -28 8-10 

5/16-24 18-17 

8/8 -16 30-35 
u. Diagrams. 

Figure 1-4 shows a wiring diagram of the a 
conditioner while figure 1-5 illustrates a refrige 
ation flow diagram. 

v. Refrigerant Check Valve. 

Manufacturer Superior Valve Co. 

Part No. P802A-1-6S 

w. Tank. 

Manufacturer Kaco Industries, Inc. 

Part No. 13215E9834 

x. Receiver. 

Manufacturer Kaco Industries, Inc. 

Part No. 13215E9833 



Section III. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT 

6-7. Specially Designed Tools and 
Equipment 

No specially designed tools or equipment are 
quired. 



6-5. Special Tools and Equipment 

No special tools or equipment are required. 



6-4. Direct and General Support and 
uepot Maintenance Repair Parts 

Direct and general support and depot maintenance 
repair parts are listed and illustrated in TM 5- 
4120-3Q7-25P (when publishedT 
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Section IV. TROUBLESHOOTING 



General 



in 



ftis section provides information useful 
Lmosiag and correcting unsatisfactory operation 
ar failure of the air conditioner or any of its 
components. The information is provided in 
tabular form and presented in table 6-1. The mal- 



function of the system is listed in the first cohmn 
of the table with the probable causes f tiiat 
malfunction listed in the second column. The 
third column of the table gives the eorrsetiTO 
action for each probable cause. Refer to table 
6-2 for normal operating pressures wMeh caa be 
helpful in troubleshooting. 



Table 6-1. Troubleshooting 



Malfunction 



Probable cause 



Corrective action 



1, Air conditioner fails to 
operate. 



2, Fan motor will not operate 

on high position. 

3. Compressor fails to start, or 

operation is noisy or 
erratic. 



a. Main power receptacle connector 

defective. 
6. Refrigerant charge inadequate. 



c. Moisture in system. 

d. Compressor inherent protector (S5) 

defective or open. 



e. Pressure switches do not reset. 



a. 



/. Defective fan motor. 
g. Faulty compressor motor. 
Fan speed pressure switch 
malfunction. 

a. S5 switch inoperative or defective. 



b. Compressor burnout. 



c. Compressor noisy. 



Replace receptacle connector 

(para 3-50). 

>, Install pressure gages 
(para 7-4). 
Check system. 
Repair leaks. 

;. Check sight glass for moisture* 
I. Insure compressor is operating at 
normal temperature. If tempera- 
ture is excessive, allow to cool and 
test S5. Check system pressures. 
If switch is open when compressor 
cools (1 hour), replace compressor. 
B. Check system pressures. If not nor- 
mal, correct by repair of leaks, 
proper amount of refrigerant 
charge and proper operation of 
controls. Check compressor. If 
malfunctions occur with compres- 
sor, replace complete compressor 
motor assembly. 

/. Repair defective motor (para 3-44). 
g. Replace compressor (para 6-13). 
Check system pressures. Replace 
switch if not operating in accord- 
ance with normal pressures. 
Allow compressor to cool. Check sys- 
tem pressure/temperature chart. 
If switch is open when compressor 
is cool, replace complete 
compressor. 

Make electrical tests of windings. If 
excessive resistance is indicated 
or opens, shorts, leakage, etc. exist 
test for burnout by odor of re- 
frigerant or oil. Replace compres- 
sor, (clean-up after burnout, para 

7-18). 

Check amperage, voltage, pressure, 
etc. Insure proper thermostatic 
expansion valve operation, super- 
heat, no flooding, quench valve 
normal. Replace compressor. Com- 
pressor is designed to operate only 
one direction, as controlled by 
phase sequence relay. Do not by- 
pass relay, interchange any ex- 
ternal or internal phase lead-in 
wiring, or start relay wires. 

6-4 



a. 



b. 



Table -1. Troubleshooting Continued 



Probable cause 



Corrective action 



Compressor starts bat goes 
oat on overfoad. 



& Soetioai pressure inadequate. 
7. High discharge pressure. 



8. Suction and discharge 
pressore law. 



a. Undercharge of refrigerant, (with 

unit operating in the cooling cycle) 

b. Low refrigerant pressure. 
<?. Defective compressor. 

a. Suction pressure too low. 

b. Discharge pressure too high. 



c. Fan motor pressure switch defective. 
Air temperature in air conditioned 

space is excessively low. 
Insufficient volume of air passing 

through condenser coil. 

(ice on coil) 
Lack of refrigerant due to leaks. 



a. Check refrigerant level in sight class 

Test for leaks and 
6. Check pressure regulating valve, 
c. Replace compressor (para 6-13). 
a. Check refrigerant circuit components. 

Replace as necessary. 
6. Check system pressures. Replace 

faulty components. Recharge to 

correct amount of refrigerant. 
c. Replace switch (para 7-27). 
Raise temperature control 

(para 2-11). 

Check system suction pressures. Re- 
place valve if defective. 

Check sight glass for appearance of 
bubbles during cooling cycle. Re- 
pair leaks and recharge to correct 
amount of refrigerant. 



Table 6-2. Normal Operating Pressures 



95 Return Air to Unit 



Outdoor Ambient Temperature 


50F 


75F 


100F 


110F 


125F 


GAGE PRESSURES: 












Suction 


56-60 


56-65 


65-75 


70-80 


75-90 


Discharge 


135-155 


185-205 


275-295 


375-380 


400-420 



80 F Return Air to Unit 



Outdoor Ambient Temperature 


50F 


75F 


100 F 


125'F 


GAGE PRESSURES: 










Suction 


Minimum 


Minimum 


56-65 


65-75 




56 


56 






Discharge 


130-150 


180-200 


270-290 


290-410 



Section V. REMOVAL AND INSTALLATION OF MAJOR COMPONENTS 



6-9. General 

This section provides instructions for the removal 
and installation of all major components for the 
air conditioner. Removal installation for minor 
components such as cover panels, grilles, filters 
and screens are contained in Chapter 3 of this 
manual. The procedures included in this section 
are presented in logical order for complete dis- 
assembly of the air conditioner; if desired, any 
component may be removed as maintenance re- 
quires. 

Warning: Before removing any components 
from the air conditioner, care must be taken to 
disconnect the input power to the unit. This will 
insure the safety of personnel and prevent dam- 
age to the air conditioner. 



Warning: Refrigerant system must be dii 
charged before opening refrigerant circuit. Ref< 
to paragraph 7-4. 

6-10. Thermostatic Expansion Valves 

The unit incorporates two expansion valves; (fi 
2-3, view A) an evaporator expansion valve ai 
a bypass expansion valve. Each of these valv 
serves a separate purpose. The 1-ton evaporat 
expansion valve is in the system to meter i 
frigerant to the evaporator coil, as required 
air conditioning load conditions. The bypass e 
pansion valve is used to meter refrigerant to t 
compressor suction line in order to cool! the co 
pressor when the unit is in the bypass cycle 
operation. 
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1. VALVE, EXPANSION 

2. SCREW 

3. WASHER, LOCK 

4. SPACER 

5. BRACKET 

6. ELBOW, TUBE 

7. TUBE 

8. TUBE 

9. CLAMP, ASSEMBLIES 
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Figure ff-J. Thermostatic expansion valves, removal and installation. 




a, Removal, (fig. 6-1.) 

(1) Drain the refrigerant system, para 
745). 

(2) Remove 20 screws, securing the top 
panel, and remove panel from the air conditioner. 

(3) Remove screws and clamps (9), secur- 
ing the sensing element for the expansion valve 
to be removed. 

(4) Remove 2 screws (2), securing the valve 
(1) to the unit, and remove the top portion of 
the valve. 

(5) Melt solder and disconnect refrigerant 
i (7 and 8) if required. 



b. Installation, (fig. 6-1). Installation of the 
thermostatic expansion valves shall be in reverse 
order of removal. Be sure that all soldered con- 
nections are tight Service the refrigerant sys- 
tem and adjust new expansion valves as described 
in Chapter 7. 

6-11* Evaporator Coil 

a. Removal, (fig. 6-2). m 

(1) Remove 20 screws, securing the top 
panel, and remove the panel. 

(2) Remove 6 screws, securing the discharge 
grille, and remove the grille. 

6-5 
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(8) Remove the mist eliminator and bracket. 
Ranove tfae 1-ton expansion valve (para 6-10 and 
fig. 6-1). 

(4) Unsolder refrigerant line connection to 
the expansion valve body after discharging the 



(5) Remove Oie condenser fan, baffle and 
guard aad 8 bolts in evaporator suction flange 
connection. Remove U f> ring (para 8-44). 

(6) Rcanove eigjrt screws (2), securing the 
coO to the ease assembly, and carefully lift the 
evaporator coil from the air conditioner. 

6. /wrfoBo&m, (fig. 6-2). Installation of the 
evaporator coil shall be in reverse order of re- 
moval. Refrigeration system must now be 
serviced as described in Chapter 7. 



6-12. Condenser Coil, Subcooler and 
Receiver 

a. General The condenser coil, subcooler and 
receiver are removed from the air conditioner as 
a single unit. The receiver may then be further 
disassembled from the assembly, but the con- 
denser coil and subcooler are an integral unit and 
cannot be disassembled further. 

6. Removal (fig. 6-8). 

(1) Remove eight screws and remove the 
condenser grille and screen. 

(2) Remove two screws and remove the 
front panel. 

(3) Remove junction box assembly (para 

3-46). 

(4) Discharge the refrigerant system and 
unsolder the refrigeration lines. 
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1. EVAPORATOR COIL 

2. SCREW ME 4120-307-15/6-2 

Figure 6-2. Evaporator coil removal and installation. 



(5) Remove eight screws (2), securing the 
condenser coil assembly (1) to the air conditioner 
case and remove the assembly. 

(6) Unsolder the refrigerant lines from the 
receiver; remove the screw, nut and washer hold- 
ing the receiver clamp ; and remove the clamp and 
receiver. 

c. Installation, (fig. 6-3). Installation of the 
condenser coil, subcooler and receiver shall be in 
reverse order of removal. Refrigeration system 
must now be serviced as described Chapter 7. 



Warning: Refrigerant system must be dis- 
charged before opening refrigerant circuit. Refer 
to paragraph 7-4. 

6-13. Compressor Assembly 

a. Removal, (fig. 6-4). 

(1) Remove two screws from the front panel 
and remove the panel. 

(2) Remove junction box assembly 
3-46). 
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2. SCREW ME 4120-307-15/6-3 

Figure 6-S. Condenser coil, subcooler and receiver removal and installation. 



(3) Discharge refrigerant from system and 
disconnect the electrical connector P4 from J4 
on the compressor motor. 

(4) Remove insulation from suction tube. 
Melt solder and disconnect suction and discharge 
tubes from the compressor. 

(5) Remove casing screws and bottom con- 
denser screws and lift air conditioner from box 
(% 7-12). 



(6) To remove compressor (3) from base, 
first remove 4 nuts (1), washers (2), bolts (9) 
and mounting bushings (4) from the compressor 
mount, then lift the compressor from the base. 

b. Installation, (fig. 6-4)- Installation of the 
compressor assembly shall be in reverse order of 
removal Service the refrigeration system as 
described in Chapter 7 of this manual. 



L 
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1. NUT 

2. WASHER 

3. COMPRESSOR ASSEMBLY 

4. BUSHING 

5. WASHER 

6. WASHER 

7. WASHER 

8. BOLTS 



BASE-REF. 
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Figure 6-4. Compressor assembly, removal and installation. 
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CHAPTER 7 
REPAIR INSTRUCTIONS 



Section I. SERVICING THE REFRIGERATION SYSTEM 



j-\. General 

fhfe section provides instructions for servicing 
ie refrigeration system as an assembly. The 
instructions include methods for checking the 
jystem for operation, proper charge and for 
leaks in the system. It also includes instructions 
for draining, purging, pressure testing, evacuat- 
ing and recharging the system. 

7-2. Analysis of Operation 

a. General. The degree of cooling provided by 
the unit is controlled by a five position selector 
switch, temperature control (thermostat) and a 
high-low fan speed toggle switch. 

(1) When the selector switch is in the OFF 
position, all components of the air conditioner 
shall be inoperative and deenergized. 

(2) With the selector switch in the VENT 
position and the fan speed switch in the HIGH 
position, the evaporator-condenser fan motor is 
energized and operating at high speed. The com- 
pressor motor and heaters are deenergized and 
inoperative. 

(3) By putting the selector switch in VENT 
position and the fan speed switch in LOW posi- 
tion, the evaporator-condenser fan motor is 
energized and operating at low speed. The com- 
pressor motor and heaters are deenergized and 
inoperative. 

6. Cooling Cycle of Operation. The fan motor 
and compressor run continuously, whether the 
temperature control is calling for cooling or not, 
when the unit is adjusted to operate on the cooling 
cycle of operation. This feature provides a con- 
stant electrical load, which prevents voltage fluc- 
tuations within the system. 

c. Bypass Cycle of Operation. When the con- 
ditioned air temperature falls below the tempera- 
ture control setting, the circuit, which controls 
the solenoid valve, is energized causing the liquid 
line solenoid valve to close. This stops the flow 
ofliquid refrigerant to the evaporator coil. This 
stops the cooling function completely, and by- 
Passes a small amount of liquid refrigerant into 



the suction line through a thermostatic expansion 
valve. Suction pressure is maintained by hot gas 
bypass through the fluid pressure regulator. 

7-3. Refrigerant Charge Checks 

a. Operate unit continuously for a minimum of 
30 minutes. 

b. While unit is operating, observe the sight 
glass, (cooling cycle only) 

c. If refrigerant passing through sight glass is 
clear and cooling is being produced, it may be 
assumed that the refrigeration system is ade- 
quately charged. 

d. If the refrigerant passing through the sight 
glass contains bubbles or appears milky, the sys- 
tem may require additional refrigerant or the 
dehydrator may require replacing. 

7-4. Refrigerant Servicing 

a. Testing for Leaks. 

(1) Halide torch detector. This is the pre- 
ferred method of testing for leaks in the refrigera- 
tion system if an electronic halogen tester is not 
available. Pass the exploring tube slowly over all 
sweat fittings, mechanical couplings and valves. If 
refrigerant is leaking from the system, the flame 
of the halide torch will change from blue to 
green when the leak is small. If the leak is large, 
the flame will be dense blue with a reddish tip; 
or a large leak may extinquish the torch. Mark 
all spots where leaks are noticed. Drain system 
(b below), repair any leaks and pressure test (d 
below). 

(2) Soap solution method* Brush all possible 
points of leakage with soap solution, and watch 
for soap bubbles. Follow a definite sequence so all 
points will be thoroughly tested. Wipe the soap 
solution from all joints and mark any spot where 
a leak occurs. Drain the refrigeration system (6 
below). 

b. Draining Refrigeration System. 

Note. Air conditioner is equipped with two service 
fittings located behind the fresh air inlet screen. These 
fittings or valves contain a Schrader type insert and con- 
sequently require hose connectors which contain a valve 
opening device. 
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(1) Eemove five screws and remove the 
fresh air inlet screen for access to charging valves. 

jf/oie. Make certain tank of suitable construction to 
hoid and is of jrafBdefct Refrigerant-22 capacity to hold 
refrigerant cfcarge from unit. Salvage of refrigerant is 
only reooowiKied wfeen new refrigerant is not available, 
Use a clean ojehydrator when recharging used refrigerant 
beck into t&e system. 

(2) Connect a suitable hose securely to the 
empty refrigerant tank. Remove cap and connect 
0tfeer ed of hose to the discharge line charging 
valro. loosen hose connection at the tank mo- 
mentarQy to purge air from hose. 

Jftmfrft Avoid bodily contact with liquid 
rant a$d wrwb tabaBng of refrigerant gas. 



Be careful that Refrigerant-22 does not contact 
ihe ys, In case of refrigerant leaks* ventilate 
area immediately. 

(3) Open tank valve and operate unit on 
oooluag cycle to pump out refrigerant. 



(4) Stop the unit. Close tank valve and & 
connect hose from charging valve and replace 
cap, 

(5) Replace fresh air inlet screen, 

c. Purging of Contaminated Refrigerant 

(1) Remove five screws and remove the f real 
air inlet screen. 

(2) Prepare to attach a suitable discharge 
line to the charging valve with the other end d 
the hose in a safe area. 

(3) Connect the hose and discharge con 
taminated refrigerant. 

(4) Install fresh air inlet screen. 

Warning: Avoid bodily contact with liqmi 
refrigerant and avoid inhaling of refrigerant gas 
Be careful that Refrigerant-22 does not contac 
the eyes. In case of refrigerant leaks, ventilat 
area immediately. 



SYSTEM PRESSURE GAGE 



CONNECT TO SUCTION LINE ACCESS VALVE 



SHUTOFF VALVE 




DEHYDRATOR 



REFRIGERANT DRU 



LIQUID REFRIGERANT 
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Figure 7-1. Refrigerant charging hookup. 



d. Pressure Testing and Evacuating. 

(1) The two charging valves are located be- 
hind the fresh air inlet screen. Remove the inlet 
screen. 



7-2 



(2) Refer to figure 7-1 and make up a char 
ing hookup as shown. 

(3) Remove cap from suction line chargi| 
valve and connect the charging hookup to i 
charging valve, 



(4) Open shutoff valve to full open, 

Note. Refrigerant drum must be in upright position 
to *llow only gaseous refrigerant to enter system, 

(5) Add refrigerant, until system pressure 
gage reads 50 psig (pounds per square inch gage) 

. Close the drum shutoff valve. 



TM 5-H20-3C7-I3 

(6) Disconnect charging hookup and connect 
the pressure testing hookup {%. 7-2) to tlae 
tion line charging vahre, 

(7) Open the shutoff valve to fan 



SYSTEM PRESSURE GAGE 



RELIEF VALVE 




PRESSURE REGULATOR 



DRUM PRESSURE GAGE 



BLEED VALVE 



SHUTOFF VALVE 



OIL-PUMPED DRY NITROGEN 
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Figure 7-2. Refrigerant pressure testing hookup. 



(8) Add nitrogen and adjust pressure regu- 
lator until drum pressure gage reads 150 psig. 
Close the drum shutoff valve. 

(9) Test system for leaks. See paragraph 
7-4. 

(10) If no leaks are detected, disconnect the 
pressure testing hookup. Connect a suitable hose 
to the discharge line charging valve to allow test 
gases to escape. 

(11) Remove cap from discharge line charg- 
ing valve. Attach a suitable vacuum pump to 
discharge line charging valve and a manometer 
to suction line charging valve, With the charging 
valves open, operate vacuum pump until manom- 
eter indicates 2.5 mm (millimeters). 

(12) Close valve at vacuum pump and stop 
Pump. Allow unit to stand under vacuum for one 



hour. If no noticeable rise in pressure occurs, the 
system is ready for charging. Disconnect manom- 
eter from suction line charging valve and con- 
nect the refrigerant charging hookup to this 
valve. Operate vacuum pump for another thirty 
(30) minutes. Close vacuum pump valve and stop 
pump. 

e. Charging the System. 

(1) Refer to figure 7-1 showing the re- 
frigerant charging hookup. Install pressure gages 
before attempting to charge the system. Open the 
refrigerant drum valve to put a positive pressure 
in the system. 

(2) Disconnect the vacuum pump from the 
discharge line charging valve and connect a suit- 
able pressure gage to this valve. 

7-3 
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(8) Set refrigerant dram in upright position 
so that only gaseous refrigerant will enter system. 
To speed up charging, set refrigerant drum in 
warm water. Never use a heating torch for this 
purpose. 

(4) Set temperature control switch above 
ambient or room temperature. Open refrigerant 
drum shutoff valve. Operate unit in the cool posi- 
tion and weigh in 8 Ib. charge of refrigerant-22. 
Continue adding refrigerant slowly until sight 
glass indicates full. 



(5) Operate unit in cool position only during 
servicing operation. 

(6) Partially block discharge grille with a 
cardboard baffle. Adjust baffle until suction pres- 
sure gage reads 55 psig. Continue adding re- 
frigerant slowly, while maintaining 55 psig suo- 
tion pressure by adjusting the baffle, until the 
discharge pressure gage reading corresponds to 
the ambient temperature. Refer to figure 7-3. 
Close refrigerant drum shutoff valve. Stop the 
unit. Disconnect charging and gage hoses from 
charging valves and install caps. 



DISCHARGE PRESSURES 
AT CONSTANT 55 PSIG SUCTION 



AMBIENT FROM 70F TO 125F 



AMBIENT TEMPERATURE F 
70 80 90 



100 



110 



120 



125 



.ii.iii...i.. 

190 200 225 250 275 300 325 350 

DISCHARGE PRESSURES RS.I.G. ME 4120-307-15/7-3 

Figure 7-3. Discharge pressure for ambient temperature range. 



7-5. Tubes and Fittings 

Warning: Before removing any components 
from the refrigeration fluid system, the Refriger- 
ant-22 must be drained. Refer to paragraph 7-4. 

Note. If the refrigerant system has been open to the 
atmosphere for any length of time due to tube breakage 
or other reasons, replace the dehydrator. 

a. The refrigeration tubes used on the air con- 
ditioner consist of copper tubing and the neces- 
sary fittings. Joints of refrigeration tubes are 
soldered. Inspect the tubes and tubing for cracks 
and breaks. Replace defective tubes with those 
of the same length, size, shape and material. When 
removing or installing solenoid valves or expan- 
sion valves refer to the applicable paragraph and 
disassemble the unit before applying heat in the 
vicinity of the valves. If too much heat is trans- 



ferred to the internal mechanism of the valves, 
damage will result. 

b. When a tube or fitting has been soldered into 
the system it should be checked for leaks and the 
system serviced as described in paragraphs 7-3 
and 7-4. Always replace holding clamps, insula- 
tion and rubber grommets where they were re- 
moved or damaged from excessive heat. 

c. Flare nuts should be torqued as required 
(para. 6-4) when they are being installed on 
components that were removed. Flare nut con- 
nections should also be checked for leaks as de- 
scribed in paragraphs 7-3 and 7-4. 

Note. If the refrigerant system has been open to the 
atmosphere for any length of time, due to the tube break-, 
age or component replacement, replace the dehydrator. 
Pressure test and evacuate the system before charging. 
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Section II. SERVICING THi ELECTRICAL SYSTEM 
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7-6. General 

jlfe Action provides instructions for servicing 
the electrical system as an operating system. The 
iastructions include methods for checking the 
system for operation and for isolating a malfunc- 
tfon or fault in the system. 

7-7, Analysis of Operation 

& General. The electrical system helps provide 
control for the air conditioning system, drives the 
compressor and circulating fans and provides the 
heat for the heating mode of operation. The heart 
of the electrical control system is the control panel 
where a selector switch, thermostatic control and 
toggle switch are used to manually select the 
various modes and conditions of operation. Four 
basic modes of operation are available. 

6. Cooling Cycle. A phase sequence relay and 
circuit breaker controls two phases of the three 
phase power to a control voltage transformer. 
This transformer reduces the 208 volt power to 
a safe 30 volts. The reduced ac voltage is recti- 
fied to a pulsating dc and used to operate the 
system control circuits. The control voltage oper- 
ates relays and solenoids, which in turn connects 
the three phase voltage to the compressor motor 
and to the fan motor. The toggle switch on the 
control panel controls the speed of the two speed 
fan motor (when S-3 is open). 

c, Venting Cycle. In the venting cycle of opera- 
tion, the control voltage is switched off of certain 
relays and solenoids which de-activates both the 
refrigeration and heating circuits. The fan motor 
circuit is kept energized in this mode and may be 
operated in either low speed or high speed. 

d. Low Heat Cycle. In the low heat mode of 
operation, a set of relay contacts energizes a set 
of heaters with the three phase power. The heat 
is distributed with the fan motor in either low 
speed or high speed operation. 

c. High Heat Cycle. In the high heat mode of 
operation, a second set of heaters are connected in 
parallel with the low heat heaters through the 
selector switch. The second set of heaters are 
identical to the set used in the low heat cycle; thus 
providing twice the wattage output in the high 
heat mode. 

/. Electrical System Protection. Several protec- 
tion devices are included in the electrical system 
to protect against overloads and overheating. 



(1) Two 1.6 amp fuses are installed in the 
primary voltage line to the cental voltage trans. 
former and protect the input powsr circuit from 
overload* 

(2) One five amp fuse are installed in ihe 
dc control voltage line. This fuse protect* the 

tamsfomer ^ **^ from 



(3) Thermal protectors are included on the 
compressor motor and on the fan motor to protect 
the motors and input circuits from overload and 
overheating. 

(4) A thermal protector is included in the 
heater circuit and installed near the heaters to 
protect them from failure in the event of over- 
heating from failure of air flow. 

(5) A high and low pressure safety switch 
turns off the refrigeration operation in the event 
of high or low pressure in the refrigeration sys- 
tem. The switches operated from the refrigeration 
system pressure, control the voltage to the re- 
frigeration electrical control circuits. 

(6) A circuit breaker, in the three phase 
line to the compressor, with an auxiliary switch in 
the primary line to the control voltage, provides 
for protection against compressor overloads. In 
the event of compressor overload, the circuit 
breaker trips, opening both the three phase line to 
the compressor and the control circuit. 

(7) A phase sequence relay connected in the 
input power line prevents the compressor from 
starting if phase sequence is not correct. 

(8) A pressure switch operated by the 
refrigeration system discharge pressure bypasses 
the fan speed toggle switch during high tempera- 
ture cooling operation for high speed only. 

(9) A time delay relay prevents simultaneous 
compressor motor and fan motor startup. When 
the selector switch is placed in the cool position 
the compressor motor starts 30 seconds after the 
fan motor. 

7-8. Isolation Procedure 

a. General When malfunctions occur in the air 
conditioner procedures are provided to aid the 
technician in locating the faulty component. The 
procedures are designed around the three primary 
malfunctions that can occur in the air conditioner : 
air flow, refrigeration or heat. 
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b. Air Flow. Air flow directly affects ref rigera^ 
tion or heating and in the event of any type f ail- 
ure the air flow should be checked first. 

(1) Place tike selector switch in the VENTI- 
LATE position and cheek for air flow by feel and 
listening for fan motor operation, 

<2) If motor operates but flow is insufficient, 
check grille teuwr position, check filters and 
screens for cleanliness, then check fan blades for 
looseness, 

(3) If fen siotor fails to operate at low 
speed, wife HI-LQ switch in the LO position, 
check selector switch contacts 3C to 31 and 2B 
to 22, relay contact K4 and K5, fan motor thermal 
protestor &ad pressure switch S3. 

(4) Place HIJLQ switch in the HI position. 
If fan motor fails to operate at high speed in the 
VENTILATE mode, check circuit breaker CB1 
reset, phase sequence and control circuit fuses. 

Note. Always wait five minutes after circuit breaker 
has automatically turned system off before manually 
resetting the device, 

(5) If fan motor operates in low speed only, 
check relay K4 and K5 coils, toggle switch con- 
tacts, the normally open contacts of K4 and K5, 
phase sequence and control circuit fuses. 

(6) If motor still fails to operate or operates 
improperly, check voltage across motor windings. 

c. Refrigeration. Proper refrigerant charge, 
compressor operation and air flow are the three 
basic requirements for refrigeration operation. 
Check air flow as outlined in paragraph b above. 

(1) Place the selector switch in the COOL 
position, and rotate thermostat to extreme de- 
crease position. Wait for five minutes then check 
air flow for coolness and listen for compressor 
operation. 



(2) If compressor operates but cooling 
sufficient, check refrigerant through sight , 

(3) If compressor fails to operate, check 
three phase voltage on load side of circuit break 
then check same voltage on load side of Kl coit, 
tacts. 

(4) Check temperature control thermostat 
-Beset pressure switches S6 and S7. Measure con- 
trol voltage on load side of pressure switch CQ& 
tacts, 

(5) Check relay coil K3 and its time 
contacts. Check relay coil Kl and solenoid 
L2. 

d. Heating. Heat from the heaters and air flov 
are the two basic requirements for heating opera 
tion. Check air flow as outlined in paragraph i 
above. 

(1) Place the selector switch in the LO 
HEAT position and the temperature control in th 
extreme clockwise position. Wait for five minute 
then check air flow for heat. 

(2) Measure voltage on load side of relay K 
contacts. Check thermal protector S4. 

(3) Measure voltage on load side of thermc 
stat and on load side of thermostat and on loa 
side of selector switch contacts 1A to 12. 

(4) Check relay K2 coil. 

(5) Place selector switch in HI-HEAT pos 
tion and check second set of heaters operation, 

(6) Measure voltage on load side of selectc 
switch contacts 3A to 32, 4A to 42 and 4C to 41, 

(7) Measure voltage across each set of hea 
ers to isolate a particular heater that is malfum 
tioning. 



Section 111. COMPONENTS REPAIR 



7-9. General 

This section provides instructions for repairing 
all repairable components within the air condi- 
tioner. Where applicable the procedures include : 
disassembly, cleaning, inspection, repair, replace- 
ment and reassembly. Removal and installation 
of all components requiring adjustment are in- 
cluded in Section IV of this chapter. 

7-10. Fan Motor 

a. General. The two speed fan motor may be 
disassembled and any worn or defective parts re- 
placed in the procedures that follow. 



6. Disassembly (fig. 7-4). 

(1) Remove the retainer screws securing tf 
end bell (1) on the motor and remove the end be! 

(2) Carefully remove the rotor and shaft a 
sembly (3) from the stator assembly (7). 

(3) Remove the bearings (2) from the en 
bell and from the stator assembly. 

(4) Remove four screws securing the de 
trical connector (4) to the stator assembly. Pu 
the connector out as far as the wires will perm 
it to extend then unsolder the wires. Be sure eac 
wire is marked for later identification. 



1. 
2. 
3. 
4. 
5. 
6, 
7. 



END BELL 

BEARING 

ROTOR AND SHAFT 

CONNECTOR 

JUNCTION VOX 

PROTECTOR 

STATOR 
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Figure 7-b. Fan motor, exploded view. 



(5) Remove four screws securing the junc- 
tion box (5) to the stator housing (7) and remove 
the box. 

(6) Disconnect wires from the thermal pro- 
tector (6) and remove the protector from the 
stator assembly. Be sure each wire is tagged for 
later identification. 

c. Cleaning. 

(1) Clean all parts in dry cleaning solvent, 
Federal Specification P-S-661. Use a stiff bristle 
brush to brush away dirt, scale and other foreign 
matter. 

(2) Use compressed air to blow out loose 
material in hard to get to areas. Do not spin the 
bearings with compressed air. 

(3) Using a soft cloth carefully wipe all 
machined surfaces with a light oil. Coat the bear- 
ings with a light oil. 

d. Inspection. 

(1) Check the bearings for discoloration, 
fractures, wear, pits, etc. 

(2) Check the rotor for signs of dragging, 
check its shaft for signs of wear or corrosion. 

(3) Using a suitable ohmmeter, measure the 
resistance of the stator windings as follows : 



T3 to T6 approximately 1 ohm 

TS to T9 approximately 1 ohm 

T6 to T9 approximately 1 ohm 

Tl to T4 approximately 1 ohm 

Tl to T7 approximately 1 ohm 

T4 to T7 approximately 1 ohm 

T2 to T5 approximately 1 ohm 

T2 to T8 approximately 1 ohm 

T5 to T8 approximately 1 ohm 

(4) Using the ohmmeter check the thermal 
protector by checking the continuity across termi- 
nals as follows : 

Tl to T2 approximately ohms 
Tl to T3 approximately ohms 
T2 to T3 approximately ohms 

(5) Inspect the stator housing for signs of 
cracking. Check the pole pieces for signs of rotor 
dragging. 

(6) Check the electrical connector for bent 
pins, corrosion and fractures. 

(7) After the motor is reassembled, check 
the motor shaft for freedom to turn. Shaft should 
turn freely without any signs of dragging or bind- 
ing. 

7-7 
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e. Repair or Replacement. 

(1) Beplaee bearings that show discolora- 
tion, fractal^ wear, pits, -etc. 

<2) Sf ^@jfc^ s&0w$ defects or fractures or its 
abaft 



(8) Replace stators with shorted 
windings. Replace defective thermal poec 

(4) Replace damaged electrical connector 

/. Reassembly. Reassembly shall be in n. 

order of disassembly. Make sure all wir es 

resoldered to their proper connections. 



N 



1. SETSCREW 

2. KNOB-CONTROL 

3. SETSCREW 

4. KNOB-CONTROL 

5. SCREW 

6. NUT 

7. SCREW 

8. CLAMP 

9. SCREW 
10. NUT 



11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 




NUT 

WASHER 

RIVET 

PANEL 

SCREW 

NUT 

CONNECTOR 

GASKET 

SCREW 

WASHER 

WASHER 

NUT 

WASHER 

WASHER 

NUT 

WIRE 

SWITCH 

THERMOSTAT 

SWITCH 

PLATE 

CASE, CONTROL 



31 



13 



re 7-5. Control pnel asse m lly t exploit vie*,. 



ME 4120-307-15/7-5 



7-11. Panel Control 

& General The control panel contains the elec- 
trical switches that enable the operator to select 
the appropriate method of heating, cooling or 
ventilation required at a given time. This panel 
m ay be disassembled, inspected and defective 
parts replaced as required. 

6. Disassembly, (fig. 7-5). 

(1) Remove the front access panel and the 
intake grille by removing the screws shown on 
figure 1-1. Remove the air filter (fig. 3-2). Dis- 
connect the temperature sensing bulb (fig. 3-6) 
and push it down through the grommet until it is 
out of the way. 

(2) Disconnect the electrical power cable to 
the control panel. 

(3) Remove the four screws (2, fig. 3(9) that 
secure the control panel to the top of the junction 
box. 

(4) Remove the knobs (2 and 4) from the 
front of the panel by removing the screws (1 and 
3). Remove nuts (11) and washers (12), screws 
(13) and plate (30). 

(5) Remove the rear panel (14) by removing 
screws (7 and 9), nut (6), clamp (8) and 
nut (10). 

(6) Remove nuts (16). Remove screws (15), 
connector and wiring harness (17) and gasket 
(18) by first disconnecting wiring harness leads 
and tagging them. 

(7) Disconnect ground wire lead (26) by 
removing screw (19), washers (20, 21, 23 and 24) 
and nuts (22 and 25). 

(8) Remove toggle switch (27), thermostat 
switch (28) and rotary switch (29). 

c. Inspection. Inspect all components of control 
panel assembly for cracks, breaks and dirt or 
other foreign substance. 

d. Cleaning. Clean all parts in dry cleaning 
solvent, Federal Specification P-S-661. Use a 
stiff bristle brush to brush away dirt, scale, and 
other foreign matter. Use low pressure, dry, com- 
pressed air to blow cleaned components dry. 

e. Repair or Replacement. Replace all defec- 
tive parts. 

/. Reassembly. Reassembly shall be in the re- 
verse order of disassembly. Make sure all tagged 
wires are connected to the parts to which they 
belong. 



L 



1M 5-4120-307-13 
7-12. Junction Box 

a. General The junction box is the electrical 
nerve center of the air conditions Cootaised 
herein are the relays, terminal boards, circuit 
breaker and rectifier. This box may be disas- 
sembled, components inspected, tested, and defec- 
tive parts replaced as required. 

b. Disassembly, (fig. 7-$). 

(1) Refer to paragraph 7-11 to gain access 

to the junction box. 

(2) Remove the control panel from the junc- 
tion box top as described in paragrai* 7-11. 

(3) Disconnect and tag the two electrical 
cables from the rear of the junction box. 

(4) Unscrew the white knob from the circuit 
breaker reset linkage (fig, 2-2). Pull the pin (8, 
fig. 3-10) from the circuit breaker at the bottom 
of the linkage and remove linkage. 

(5) Loosen two screws on each side of box 
and remove junction box assembly. 

(6) Remove the front cover (13) of the 
junction box by removing the four screws (14). 

(7) Disconnect the tag leads to circuit 
breaker (24). Remove the six screws (27) holding 
the circuit breaker and remove the circuit breaker 
(24) from the junction box. 

(8) Remove the three fuses (43) from the 
fuse holders. 

(9) Disconnect and tag the leads from the 
transformer (12). Remove the transformer by 
removing the four nuts securing it to the junction 
box top panel. 

(10) Remove the eight screws (36) from 
the rear of the junction box and pull forward the 
components panel (31) that they secure. 

(11) Disconnect and tag all electrical leads. 

(12) Remove relays (32, 35, 52, 56, 63 and 
65), fuse holders (38), and terminal boards (46 
and 49) by removing screws (47 and 50). Remove 
wiring harnesses (1 and 6) by removing screws 
(2 and 7). 

c. Cleaning. Clean all parts by using a stiff 
bristle brush to remove dirt, scale, and other 
foreign matter. 

d. Inspection. Inspect all components for 
cracks, breaks, or loose connections. 

e. Repair or Replacement Replace all defec- 
tive parts. Tighten all loose connections. 

/. Reassembly. Reassembly shall be in the re- 
verse order of disassembly. Make sure all tagged 
wires are connected to their proper posts. 

7-* 
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Figure 7-6. Junction box assembly, exploded mew. (sheet 1 of 2). 
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(4) 



Wiringharness (W) 

"-- r (4) 



() 



Gasket, rubber 
I Dasher (4) 
i Nut (4) 

junction box 
i Transformer 
i Cover, junction box 

1 Screw 

i Washer, retainer 



' Washer, flat 
i wiring harness 
I Nut, self-locking 
i Knob 

Plug, button 
\ Bod, linkage 
I Connector, linkage 



24 Circuit breaker 

25 Cover, circuit breaker 

26 Pin, circuit breaker 

27 Screw 

28 Washer, lock-sprin 

29 Washer 

30 Rectifier, semicon 

31 Panel, junction be 

32 Relay, phase seque 

33 Washer 

34 Nut, self-locking 

35 Relay, time delay, 30 sec. 

36 Screw 

37 Nut, self -locking 

38 Fuse holder 

39 Fuse, power, time lag, 250V 

40 Screw 

41 Nut, self -locking 

42 Fuse holder 

43 Fuse 

44 Screw 

45 Nut, self -locking 

46 Terminal board 

Figure 7-6. Junction box assembly, exploded view- 
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Figure 7-6. Junction box assembly, exploded 
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7-13. Thennostotic Expansion Valves 

a. General. Two thermostatic expansion valves 
are used in the air conditioner. Either of these 
valves may be disassembled and cleaned. Replace 
valve if defective. 

6. Disassembly, (fig. 7-7). 

(1) Remove the two cap screws (10) secur- 
ing the bodiy flange (9) to the power assembly (1) 
and remove the power assembly. 

(2) Remove cage assembly (7) and two 
gaskets (6) and one gasket (8) from the cage 
assembly. 

(3) Remove the seal cap (2) and bonnet seal 
(3) from the power assembly (1). 



(4) Remove packing nut (4) from the at 
justing stem (5) then remove adjusting stem. 

c. Inspection, Replacement. 

(1) Inspect all parts for cracks, abrasion, 
corrosion or other defects. 

(2) Check the cage assembly spring for 
operation. Make sure the spring is not broken. 

(3) Check the body flange seat for cracks, 
pits or any signs of improper seating. 

(4) Replace any defective or broken parts. 
Replace all seals and packing on the adjusting 
stem. 

d. Reassembly. Reassembly shall be in reverse 
order of disassembly. Make sure new seals are 
used in the reassembly process. 



1. POWER ASSEMBLY 

2. CAP, SEAL 

3. BONNET SEAL 

4. PACKING SEAL 

5. ADJUSTING STEM & PACKING 

6. GASKET, BODY FLANGE 

7. CAGE ASSEMBLY 

8. GASKET, SEAT 

9. FLANGE, BODY 

10. SCREWS, CAP 

11. CLAMP ASSEMBLIES 
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Figure 7-7. Thermostatic expansion valves, exploded mew. 
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r-14. Solenoid Valves 

General Two solenoid valves are used in the 
r conditioner. Either of these two valves may be 
jisassembled. Both are normally open valves. 

\j\ (fig. 1-4) is the li( l uid line solenoid valve - It 
is controlled by the thermostat setting. Whenever 
the return air temperature reaches the setting of 
ft* thermostat the electrical circuit to the LI 
solenoid is energized thus closing the valve to stop 
cooling the air. When the temperature rises, the 
Talve is deenergized and thus opens permitting 
Ijouid refrigerant flow to the evaporator to re- 
sume cooling. The L2 solenoid valve (fig. 1-4) is 
the pressure equalizer solenoid and is in parallel 
with the compressor motor. When the compressor 



stops the valve deenergiaes and assumes its 
normally open position thus allowing pressure to 
equalize from the discharge to the suction side of 
the compressor. To determine if LI is f UBctiontog 
properly, observe the sight glass and if flow is 
noted, valve is open. Adjust tbenaostet to a 
higher setting and flow should stop. Check L2 by 
removing the top panel of the unit and feel ibe 
line out of the valve. If line is warm, valve is BO* 
closing when energized. Check coil of both valves 
for continuity or ground by using an 
It should read a resistance of 40 ohms. 



b. Removed, (fig. 

(1) Disconnect the electrical cable connector 
to the solenoid valve to be removed. 



6 





1. VALVE, SOLENOID 

2. SCREW 

3. ADAPTER 

4. CONNECTOR, RECEPTACLE 

5. SCREW 

6. NUT, SELF-LOCKING 
1. TUBE 

9! SCREW ME 4120-307-15/7- 

Figure 7-8. Solenoid valves, removal and installation. 
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HEXAGON NUT 

COIL IDENTIFICATION PLATE 

COIL HOUSING 

COIL SLEEVE 

SPRING LEAF TYPE 

COIL 

COIL SLEEVE 

COIL BOTTOM PLATE 

BONNET & ENCLOSING TUBE ASSEMBLY 

"O" RING 

PLUNGER ASSEMBLY 

DIAPHRAGM ASSEMBLY 

BODY ASSEMBLY 

BODY SCREWS 




n 

ht. 
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Figure 7-9. Solenoid valves, exploded view. 
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Caution: The solenoid valve must be disas- 
sembled before disconnecting the tubing from the 
valves to avoid heat distortion. 

(2) Remove two screws (14) securing the 
tower portion of the valve to the upper assembly 
and remove the upper assembly. Remove the 
diaphragm from the lower assembly. 

(3) Using heat, disconnect the tubing from 
the lower portion of the valve. 

(4) Remove two screws securing the lower 
portion of the valve to the mounting bracket and 
remove the lower portion. 

c. Disassembly, (fig. 7-9). 

(1) Remove the coil retaining nut (1) identi- 
fication plate (2) and coil housing (3). 

(2) Remove the top coil sleeve (4) and spring 
(5) then remove the coil (6). Remove the bottom 
coil sleeve (7) and the coil bottom plate (8). 

(3) Remove two screws (14) securing the 
bonnet assembly (9) to the body assembly (13) 
and remove the bonnet and enclosing tube assem- 
bly. 

(4) Remove "0" ring (10), plunger assem- 
bly (11) and diaphragm assembly (12) from the 
body assembly (13). 



C( 



i any signs of improper seating. 

(3) Using a suitable ohmmeter check 
continuity of the coil Coil resistance afeooi 
approximately 50 ohms. 

(4) 



tight 

/. Rein* 
solenoid v 
moval. Be sure 
tight and that the vi 
after connections are soi 

7-15. Evaporator Coil 

a. General. The evaporator coil is non-repair- 
able, except as described under repairs below and 
cannot be disassembled. 

b. Cleaning, Inspection, Repair, (fig. 7-10). Re- 
fer to paragraph 7-16, and clean, inspect and 
repair the evaporator coil in the same manner as 
the condenser coil. 



1. SCREW 

2. MOUNTING BRACKET, RIGHT 

3. MOUNTING BRACKET, LEFT 

4. EVAPORATOR COIL 
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Figure 7-10. Evaporator coil, three-barter view. 
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Warning: Refrigerant system must be dis- 
cfaasgad before opening refrigerant circuit. Refer 
to paragraph 7-4. 

7-16. Condenser Coil, Subcooler and 
Receiver 

a. GrnwroL The condenser coil and subcooler 
is an integral unit, non-repairable except as de- 
scribed under repairs below, and cannot be dis- 
assembled. The receiver is a non-repairable item 
itself, but it may be removed from the condenser 
eeil and a new one installed when required. 

b. msassembly, (fig. 7-11). 

(1) Unsolder the tubing at the top and at 
the bottom of the receiver (5) and free the tubing 
(2 and 6) from the receiver. 

(2) Remove screw (3) and washer from re- 
ceiver mounting clamp (4) and remove the clamp 
from the receiver. 



c. Cleaning. 

(1) Plug both ends of the condenser coil to 
prevent contamination entering the coil. If the 
receiver has been removed and is to be used again, 
it too should be plugged at both ends. 

(2) Scrub the external portion of the cofl 
with a stiff bristle brush or soft wire brush to 
remove scales and corrosion. Do not damage coil 
fins. 

(3) Use compressed air to blow out loose 
material. 

(4) Wipe the coils and flat surfaces with a 
cloth dampened with a dry cleaning solvent, Fed- 
eral Specification P-S-661. 

d. Inspection. 

(1) Inspect the coil for bent fins, damaged 
coil tubes and internal leaks. 




1. 
2. 
3. 

4. 
5. 
6. 

7. 



CONDENSER COIL 

TUBING 

SCREW 

CLAMP 

RECEIVER 

TUBING 

MOUNTING BRACKET, RIGHT 

BRACKET > 
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Figure 7-11. Condenser coil subcooler, receiver, disassembly. 



* 5-4120-307-13 




I. COMPRESSOR ASSEMBLY 

3. WASHER 

4. BUSHING 

5, WASHER 

6, WASHER 

7. NUT 

8* PRECOOLER 
9. FILTER 
0* TUBE 

11. TUBE 

12, PANEL, BOTTOM 
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Figure 7-12. Compressor disassembly and reassembly. 
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(2) Inspect the receiver for dents, cracks or 
broken solder joints at the tubing connections. 

e. Repair or Replacement. 

(1) Bent fins may be straightened with 
needle nose pfiers, Resolder any solder cracks 
that are accessible on the coil and on the receiver. 

(2) Internal leaking coils, damaged or bent 
coils or a bent or ruptured receiver cannot be 
repaired and must be replaced with a new one. 

/. Reassembly. Reassemble the receiver to the 
condenser coil and subcooler in reverse order of 



(6) Inspect the filter for dents, or cracks and 
for contamination. Replace a damaged 
stricted filter. 



or re- 



717. Compressor Assembly 

a. General. The compressor itself is non-re- 
pairable and must be replaced. A precooler coil, a 
filter and the mounting hardware for the compres- 
sor may be replaced if damage to the items has 
occurred. To determine if the compressor is oper- 
ating normally, check with condenser air at 95F 
(35C), the return air at a reading of 80F 
(26.67C) dry bulb or 67F (19.44C) wet bulb. 
The discharge pressure should read (at a gage in 
the discharge charging valve) 285 psig (5 psig) 
and the suction pressure should read (at a gage 
in the suction charging valve) 68 psig (2 psig). 
The windings of the compressor motor should be 
checked with an ohmmeter with the reading to be 
0.387 ohms at 25C with 7 percent tolerance. (A 
to B, B to C, C to A) 

6. Disassembly, (fig. 7-12). 

(1) Unsolder the precooler coil (8) at both 
nds and remove the coil from the compressor (1) . 

(2) Unsolder the filter (9) from the com- 
ressor and tubing (10) and remove the filter. 

c. Cleaning, Inspection, Replacement. 

(1) Plug the compressor tubing ends. Clean 
scale and corrosion from the precooler, compres- 
sor and filter with a stiff bristle brush or soft 
wire brush. 

(2) Any paint removed from the compressor 
should be retouched or the whole compressor 
repainted. 

(3) Use a cloth dampened in a dry cleaning 
solvent, Federal Specification P-S-661, and wipe 
the compressor, coil and filter. 

(4) Use a dry compressed air and blow out 
the inside of the precooler. 

(5) Inspect the precooler for dents, cracks 
or other damage. Replace if damaged. 
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d. Reassembly. Reassembly shall be in reverse 
order of disassembly. Make sure all soldered 
joints are secure and free of leaks. 

7-18* Compressor-Motor Burnout 
Clean Up Procedure 

a. General. 

(1) The scope of this procedure pertains to 
hermetic compressors. 

(2) Experience has demonstrated that after 
a hermetic motor burnout the system must be 
cleaned thoroughly to remove all contaminants; 
otherwise a repeat burnout will occur. Failure 
to follow these instructions as quickly as possible 
will result in an excessive risk of a repeat burnout 
and damage to other system components. 

b. Clean Up Procedure. 

Make certain that a burnout has occurred. A 
motor that fails to start may be due to improper 
voltage or a malfunction of the compressor start 
relay, or a compressor mechanical fault. 

(1) To check for proper voltage, turn off the 
main disconnect switch so that all power is off. 

(2) Remove the front access cover. 

(3) Remove the compressor leads at the com- 
pressc* side of the compressor start relay. 

(4) Close the disconnect switch to energize 
the control circuit. 

(5) Check for voltage on all lines at both the 
line and load side of the compressor start relay. 

Note. Before checking the compressor motor, make 
sure the compressor is cool to the touch. Otherwise a 
false indication may be obtained due to internal motor 
protectors being open. 

(6) Check the compressor motor to see if it 
is electrically grounded or open. A 500-volt meg- 
ger or an ohmmeter can be used for making the 
test. Typical megger readings are 5 magohms for 
R-22. If no fault is found and if the normal 
values for winding, resistance are known, check 
and record stator currents for balance by the 
wattmeter or ohmmeter method. Use rated 
meters. 

Note. A slight unbalance in stator currents may 
occur. An appreciable unbalanced phase indicates a shorted 
winding. Resistance should be checked with a precision 
ohmmeter to determine if turn-to-turn shorts exist. 

(7) Purge a small quantity of refrigerant 
gas from the compressor and smell it cautiously. 



motor burnout is usually indicated by the 
customary burned odor. 

c. Safety Measures. In addition to the electri- 
cal hazards, the serviceman should be aware of 
acid burns. 

(1) When testing for odor, release a small 
amount of gas and smell it cautiously to avoid 
inhalation of toxic decomposition products. 

(2) When discharging gas or liquid refriger- 
ant from a burnout, avoid eye or skin contact with 
the product. If the entire charge is to be removed, 
it should be discharged outside any enclosure. Do 
not discharge in the vicinity of open flame. 

(3) When necessary to come in contact with 
oil or sludge from a burned out compressor, ap- 
proved rubber gloves should be worn to avoid 
acid burns. 

d. Determine Severity of Burnout It is helpful 
to classify burnouts as "mild" or "severe" and to 
use the severity as a guide for the clean-up pro- 
cedure to be followed. The severity can be deter- 
mined by the following means : 

(1) If possible, obtain a small sample of oil 
from the burned out compressor and analyze it, 
using an acid test kit. Excessive acidity (over 
0.05 acid number) in the oil indicates a severe 
burnout. This is the best method of determining 
the severity of burnout. Discoloration of the oil 
may also indicate a severe burnout. 

(2) If none of the above indications of 
severe contamination are found, then the burnout 
can be classified as mild. 

e. Clean-up After a Mild Burnout. When the 
burnout is mild, the contaminant can be removed 
by changing the liquid line dehydrator, or in- 
stalling one if the system did not have one 
originally. The procedure to follow is : 

(1) Discharge the refrigerant system (para 
7-46). 

(2) Remove the burned out compressor and 
install the replacement (para 6-13). 

(3) Remove the dehydrator and install an 
oversize replacement dehydrator. 

(4) Evacuate the system (para 7-4c). 

(5) Recharge the system and put in opera- 
tion (para 7-46). 

/. Cleanup After a Severe Burnout. Complete 
cleaning of the system is required. 



7 (1) Discharge the refrigerant system (para 

(2) Install a defaydrator in tbe suction MIKL 
change strainer, as well as changing or installing 
an oversize liquid line dehydrator In this way 
the suction dehydrator protects tlie new eojaprefi- 
sor from any contauctaaats that may mania in 
the system. Leaving a pennant type dehy- 
drator in the suction line allows ttte serviceman 
to complete the clean-up at one time. A preasare 
tap should be installed upstream of the roctioa 
dehydrator so that the pressure drop from the tap 
to the service valve can be checked after several 
hours of operation. A pressure drop in excess of 
3 psi is generally considered excessive. 

(3) Check the expansion device and dean or 
replace it. Replace sight glass (para 7-23). 

(4) Remove the burned out compressor and 
install the replacement. 

(5) Evacuate the system. 

(6) Recharge the system and put in opera- 
tion. 

(7) Check pressure drop across suction de- 
hydrator after one hour operation. Change if 
necessary and evacuate system (para 7-4c). 

(8) After 8 to 24 hours operation, change 
suction dehydrator, check odor and color of oil 
or test with test kit. Evacuate system (para 
7-4c). 

(9) After 14 days of operation, check color 
and acidity of oil. If required, change dehy- 
drators. Before clean-up is completed, it is essen- 
tial that oil is clean and no acid is present. 

Note. The new compressor should not be used for 
pulling a vaccum. Pull a high vacuum (less than 500 
microns) for several hours. Allow the system to stand 
several hours to be sure the vacuum is maintained. 

7-19. Casing Assembly 

a. General. The casing assembly is an integral 
unit except for removal panels, grilles and in- 
sulation. These items may be replaced if damaged. 



6. Disassembly, (fig. 7-1 

(1) Remove any panels or grilles attached 
with screws. Do not attempt to disassemble or 
separate panels or frames that are secured with 
rivets. 

(2) If a case assembly is to be discharged be 
sure that all components are removed. Procedures 

7-19 
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Figure 7-18. Casing assembly, exploded view. 
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1 Panel, lower front 

2 Screw 

3 Washer 

4 Strip, rubber 

5 Plate, wiring diagram 

6 Rivet 

7 Screw 

g Washer 

9 Washer 

10 Grille, intake 

11 Strip, gasket 

12 Strip, gasket 

13 Screw 

14 Washer 

15 Washer 

16 Grille, discharge 

17 Strip, gasket 

18 Strip, gasket 

19 Screw 

20 Stud, retainer 

21 Washer, flat 

22 Filter, air conditioner 

23 Insulation 

24 Nut 

25 Nut 

26 Screw 



27 Washer 

28 Washer 

29 Top 

30 Screen, fresh air 

31 Screw 

32 Washer 

33 Washer 

34 Cover j 

35 Screw 

36 Washer 

37 Washer 

38 Cover 

39 Gasket 

40 Guard, condenser fan 

41 Screw 

42 Washer 

43 Washer 

44 Guard, condenser coil 

45 Filter, condenser coil 

46 Screw 

47 Washer 

48 Washer 

49 Casing 

50 Panel, bottom 

51 Screw, cap 

52 Washer 
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53 Hug, pipe 



55 Screw 

56 Nut, self-locking 

57 Cover, 1.75 SQ 

58 Screw 

59 Washer,; 

60 Plate, ii 

61 Gasket 

62 Rivet 



66 . 

oo Kivet 

67 gate, moisture indkate- 
oo Kivet 

69 Plate, instruction 

70 Kivet 

71 Screw 

72 Washer, lock-spring 

73 Cover, 1.75 SQ 

74 Nut 

75 Screw 

76 Washer, lock-spring 

77 Cover, 

78 Nut 



Figure 7.13. Casing assembly, exploded i^-Contiimed 



for removing all items are contained in Chapters 
3, 6 and 7 of this manual. 

c. Cleaning. 

(1) Remove scales, loose paint and corrosion 
with a wire brush, 

(2) Blow loose dirt from seams and corners 
with compressed air. 

(3) Use a light air blast to blow dust and 
dirt from the insulation. 

(4) Using a cloth dampened in a dry cleaning 
solvent, Federal Specification P-S-661, wipe both 
the inside and outside of the casing, grilles and 
panels. 

d. Inspection. 

(1) Inspect the casing for loose rivets, weld- 
ments, dents, cracks and damaged finish. 

(2) Inspect the panels and grilles for dents, 
missing finish or other damage. 

e. Repair, Replacement. 

(1) Small dents in the casing or panels may 
be straightened. Loose rivets should be tightened 
and broken welds should be rewelded. 

(2) If the casing, panels or grilles are ex- 
cessively damaged, then they must be replaced. 

(3) Any finish missing from the casing, 
panels or grilles must be retouched or the whole 
casing assembly refinished. 

(4) Replace wet, dirty or damaged insula- 
tion. 

/. Reassembly. Reassemble the casing in re- 
verse order of disassembly. 



7-20. Charging Valves 

a. Removal, (fig. ?-U). 

(1) Drain the refrigerant system (para 
7-46.) 

(2) Remove five screws (1) and remove the 
fresh air inlet screen (2). 

(3) Remove screw (4), nut and washer (5) 
holding the charging valve clamp (6) and remove 
the clamp. 

(4) Remove the tubing from the "charging 
valve to be removed. 

(5) Remove the charging valve (7) from the 
air conditioner. 

Note. Valve cores may be replaced if defective. 

b. Installation, (fig. 7-14). Installation of the 
charging valves shall be in reverse order of re- 
moval. Be sure that all soldered connections are 
tight. Service the system as required in para- 
graph 7-4. 

Warning: Refrigerant system must be dis- 
charged before disconnecting any components. 
Refer to paragraph 7-4. 

7-21. Dehydrator 

The dehydrator is a filter and moisture drier for 
the refrigerant system. When the sight glass 
indicates that moisture is present in the system, 
(yellow color), or whenever the system is opened 
for repair, the dehydrator is to be replaced. In- 
sure that the dehydrator is installed with the 
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Figure 7-U. Refrigerant charging valves, removal and installation. 
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Figure 7-15* Dehydrator^ removal and installation. 



outlet toward the sight glass. The dehydrator is 
marked with an arrow showing the direction of 

flow, 

a. Removal, (fig. 7-15). 

(1) Remove two screws and remove the front 
access panel. 

(2) Remove junction box assembly (para 
6-12). 

(3) Remove flare nuts from each end of the 
dehydrator (1). 

(4) Remove screw (7) and lockwasher (6) 
from outside of air conditioner case and remove 
the dehydrator with mounting bracket. 



(5) Remove screw (4), lockwasher (3) and 
nut (2). Then remove the mounting bracket (5) 
from the dehydrator. 

b. Installation, (fig. 7-15). Installation of the 
dehydrator shall be in reverse order of removal. 
Always install a new dehydrator when the system 
has been opened to the atmosphere. 

7-22. Sight Glass 

The sight glass provides a means of determining 
the moisture content of the refrigerant system. 
If the color green is showing in the sight glass it 
indicates the refrigerant is dry. A chartreuse 
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Figure 7-16. Sight glass, removal and installation. 



:olor indicates that some moisture is present in 
the system and that caution should be observed 
about replacing the dehydrator. A definite yellow 
:olor indicates excess moisture in the system and 
;hat the dehydrator must be replaced. It also 
ndicates a low refrigerant charge. It should be 
checked for this condition during the cooling 
:ycle only. 

a. Removed, (fig. 7-16). 

(1) Remove twenty screws securing the air 
:onditioner top panel and remove the top panel. 

(2) Unsolder the sight glass refrigerant line 
onnections. 

(3) Remove two screws (4), nut (2) and 
rashers (3) securing the sight glass (5) to the 
,ir conditioner rear panel and remove the sight 
rlass (5), spacer (6) and gasket (7). 

b. Installation, (fig. 7-16). Installation of the 
ight glass shall be the opposite of removal. 
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Recharge the system as described in Chapter 7 
of this manual. 

Warning: Refrigerant system must be dis- 
charged before disconnection of any components. 
Refer to paragraph 7-4. 

7-23. Tank 

The refrigerant tank serves as a device to main- 
tain sufficient discharge pressure in the refrig- 
erant system during low ambient operation. 

a. Removal, (fig. 7-17), 

(1) Remove twenty screws securing the top 
panel on the air conditioner and remove the top 
panel. 

(2) Refer to paragraph 6-16 and remove the 
expansion valve located over the tank. Remove the 
tubing over the tank then remove the expansion 
valve mounting bracket. 
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Figure 7-17. Tank, removal and installation. 



(3) Disconnect the three phase heater wiring 
harness at the connector and move it out of the 

way. 

(4) Unsolder the refrigerant line and free 
the line from the end of the tank assembly. 

(6) Remove four nuts (4) and lockwashers 
(3) from the two U bolts (2) holding the tank 
(1) and remove the U bolts and the tank. 

6. Installation, (fig. 7-17). Installation of the 
<ank shall be the reverse order of removal. Re- 
iarge the system as described in Chapter 7 of 
iis manual. 

T-24. Fluid Pressure Regulator 

The pressure regulating valve is incorporated in 
he refrigerant system to regulate pressure on the 
Action side of the system and maintain it at a 
Constant 58 psig at all times the air conditioner 



is operating. To check the valve, install a gage in 
the suction charging valve; increase the thermo- 
stat setting until the liquid line solenoid valve 
closes. This will lower the suction pressure. Then 
adjust the pressure regulator to compensate for 
the suction pressure drop. Turning the pressure 
regulator adjustment clockwise will increase the 
pressure and turning it counterclockwise will 
decrease the pressure. 

a. Removal, (fig. 7-18). 

(1) Remove twenty screws securing the top 
panel on the air conditioner and remove the top 
panel. 

(2) Unsolder the refrigerant line from the 
fluid pressure regulator. 

(3) Remove mounting clamp and screws. 

(4) Remove the regulator (1) from the 
system. 
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Figure 7-18. Fluid pressure regulator, removal and installation. 



b. Installation, (fig. 7-18). Installation of the 
uid pressure regulator shall be the reverse of 
imoval. If a new regulator has been installed it 
lay require adjustment according to instructions 
rovided in Chapter 7. 

-25. Pressure Relief Valve 

'he pressure relief valve is a safety device used 
) relieve refrigerant pressure if it attempts to go 
igher than the system is designed to withstand, 
'he only way to check the valve for proper opera- 
ion is to remove it from the system and use either 
ompressed air or nitrogen to check at what pres- 
ide it relieves. Proper relief pressure is 540 psig. 

a. Removal, (fig. 7-19). 

(1) Remove two screws securing the lower 
ront panel and remove the front panel. 

(2) Remove junction box assembly (para 
-46). 

(3) Discharge the refrigerant and unscrew 
le relief valve (1) from the system fitting (4). 

6. Installation, (fig. 7-19). Installation shall 
e the reverse order of removal. Be sure relief 
alve fitting is tight 



7-26. Check Valve 

The purpose of the check valve is to prevent liquid 
refrigerant from draining from the head pressure 
control tank into the condenser coil. This is a 
normally open valve. To test valve operation, 
operate the air conditioner at a low ambient 
temperature. This will cause a low head pressure 
which in turn will cause the valve to close. If 
the unit is operated for this test condition and 
no cooling occurs, it indicates a faulty valve that 
will not close. 

a. Removal, (fig. 7-20). 

(1) Remove two screws securing the lower 
front panel and remove the panel. 

(2) Remove junction box assembly (para 
3-46). 

(3) Discharge the refrigerant and unsolder 
the check valve (1) from the refrigerant system. 

b. Installation, (fig. 7-20). Installation of the 
check valve shall be the reverse order of removal. 
Be sure solder connections are tight. 

7-27. Pressure Switch S3 

The S3 pressure switch is designed to help protect 
the air conditioner and it operates in conjunction 
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Figure 7-19. Pressure relief valve, removal and insinuation. 
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Figure 7-20. Check valve, removal and installation. 



th the fan motor. If the fan motor speed switch 
set on low speed and the discharge pressure 
>m the compressor reaches or exceeds 350 psig, 
will override the toggle switch and send the 
& motor to high speed. To check proper opera- 
a of the switch, block the condenser coil, place 
in the discharge charging valve and see 
the switch actuates when pressure reads 



350 psig. Remove block and see that fan returns 
to low speed when pressure drops to 300 psig. 

a. Removal, (fig. 7-21). 

(1) Remove two screws securing the lower 
front panel and remove the panel. 

(2) Remove junction box assembly (para 
3-46). 
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Figure 7-21. Pressure switch SS, removal and installation. 
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Figure 7-88. Pressure switches S6 and S7, removal and installation. 
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F ! i 

I (3) Discharge the refrigerant and unscrew 
i jig pressure switch (2) from the refrigerant 



Jjfc. Installation, (fig. 7-21). Installation of the 
switch shall be the reverse order of 



7-28. Pressure Switches S6 and S7 

fte pressure switches S6 and S7 are protective 
jgrfees that are incorporated into the refrigerant 
pfem. S6 is a high discharge pressure switch 
jrit stops the compressor if the discharge pres- 
age gets too high. S7 is the low suction pres- 
^ switch that will stop the compressor if sue- 
to pressure drops too low. To check the S6, 
Mgfa pressure switch, block the condenser coil, 
m a gage in the discharge charging valve and 
when pressure reads 445 (5) psig switch should 
actuate and stop compressor. Press button on 
switch to reset it. The low pressure switch, S7, 
must be removed from the system to be checked. 
Use either compressed air or nitrogen for test- 
ing, The switch should operate when pressure 
i>ps to 7 (5) psig. This switch requires 
manual setting. 

a. General Pressure switches S6 and S7 are 
contained in an enclosure behind the rear panel 
and toward the top. The pressure switches and 



encl 
the 
I 



outside ^ 

switch 

being careful not to da 

on each pressure switch. 

(7) Remove two screws (10) holding each 
pressure switch to the enclosure and remove the 
switches (6 and 9). 

c. Installation, (fig. 7-22). Installation of the 
pressure switches shall be the reverse of removal. 
Care must be taken so as not to damage the 
capillary tubing of each switch and that each one 
is connected properly. 
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Section IV. ADJUSTMENT PROCEDURES 



7-29. General 

This section provides adjustment instructions for 
adjusting the thermostatic expansion valves, fluid 
pressure regulator and pressure switches S6 and 
87. Each component must be installed on the air 
conditioner for accurate adjustment. 

7-30. Thermostatic Expansion Valves 

a. General Two thermostatic expansion valves 
are used in the air conditioner. One expansion 
valve controls the rate of flow of liquid refrig- 
erant into the evaporator coil during the cooling 
cycle of operation. The second expansion valve 
functions when the unit is in the bypass cycle of 
operation. Each valve is equipped with a super 
heat setting or adjustment 6F (3.33C) for the 
main valve and 25F (12.78C) for the bypass 
valve to assume efficiency in the refrigerant sys- 
tem. The adjustment procedures may be applied 
to either or both expansion valves. Adjust only 
when absolutely necessary and then only during 
the cooling cycle. 



b. Adjustment, (fig. 7-23). 

(1) Tape the bulb of a thermometer to the 
suction tube near the sensing element. Insulate 
the thermometer bulb. 

(2) Install a suitable pressure gage at suc- 
tion tube charging valve. 

(3) Operate the unit for approximately 30 
minutes or until thermometer reading stabilizes. 

(4) Check thermometer and pressure gage 
readings. Compare readings with figure 7-24. 
Thermometer reading should be approximately 
6F (3.33C) for cooling cycle or 25F (12.78C) 
for bypass cycle higher than the temperature 
given on the chart. 

(5) Remove cap (2) from side of valve. If 
temperature reading is high, turn adjusting 
screw (5) counterclockwise approximately one 
turn for each 4F (2.24C) that temperature is 
high. If temperature reading is low turn adjust- 
ing screw clockwise approximately one turn for 
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Figure 7-2S. Thermostatic expansion valve adjustment. 



i 4 C F (2.24 ; C) that temperature is low. In- 
l cap on side of valve when adjustment is corn- 
ed. Remove gage and thermometer. 

11. Fluid Pressure Regulator 

General. The fluid pressure regulating valve 
elates refrigerant pressure in the evaporator 
prevent coil freeze up. The valve is set to 
Wish a minimum pressure in the evaporator 
8 psig. 

Adjustment, (fig. 7-25). 

(1) Remove twenty screws securing the top 
el and remove the panel to gain access to the 
>sure regulator. Install pressure gage. 

(2) Remove cap and use a screwdriver to 
i the adjusting screw and turn clockwise to 
ease pressure or counterclockwise to decrease 
isure. This valve is to be adjusted only when 
>lutely necessary and then only when operating 
ng the by-pass cycle. 



(3) Replace cap and tighten the locknut and 
recheck the pressure reading. Remove pressure 
gage. 

7-32. Pressure Switches S6 and S7 

a. General. Two pressure switches are used as 
safety devices on the air conditioner to turn the 
refrigeration system off if pressure drops below 
(S7) a preset point or goes above (S6) a preset 
point. The adjustment on these switches should 
not be tampered with unless it is positively estab- 
lished that adjustment is required. 

b. Adjustment. 

(1) Install pressure gages. A knurled knob 
on each pressure switch provides the means of 
adjustment of the switches. 

(2) Low pressure cutout switch (S7) should 
be set for 7 5 psig. 

(3) High pressure cutout switch (S6) should 
be set for 445 db psig. 

(4) Remove pressure gages. 
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Figure 7-24. Rcfrigerant-22 pressure-temperature chart. 
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Figure 7-25. Fluid pressure regulator adjustment. 
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APPENDIX B 
BASIC ISSUE ITEMS LIST 



Section I. INTRODUCTION 




- 

f!ds appendix lists items which accompany the 
Conditioner or are required for installation, 
, or operator's maintenance. 

General 

Basic Issue Items List is divided into the 

Bowing sections : 

a. Basic Issue Items Section IL A list of 
items which accompany the air conditioner and 
are required by the operator/crew for installation, 
operation, or maintenance. 

6. Maintenance and Operating Supplies Sec- 
tion III. A listing of maintenance and operating 
supplies required for initial operation (not appli- 
cable). 

B-3. Explanation of Columns 

The following provides an explanation of columns 
in the tabular list of Basic Issue Items, Section II. 
a. Source, Maintenance, and Recoverability 
Codes (SMR). 

(1) Source code indicates the source for the 
listed item. Source codes are: 

Code Explanation 

P Repair parts which are stocked in or supplies 

from the GSA/DSA, or Army supply system 
and authorized for use at indicated mainte- 
nance categories. 

P2 Repair parts which are procured and stocked 

for insurance purposes because the combat 
or military essentiality of the end item dic- 
tates that a minimum quantity be available 
in the supply system. 

M Repair parts which are not procured or stocked, 

but are to be manufactured in indicated 
maintenance levels. 

A Assemblies which are not procured or stocked 

as such, but are made up of two or more 
units. Such component units carry individual 
stock numbers and descriptions, are procured 
and stocked separately and can be assembled 
to form the required assembly at indicated 
maintenance categories. 

^ Parts and assemblies which are not procured or 

stocked and the mortality of which normally 
is below that of the applicable end item or 
component. The failure of such part or as- 
sembly should result in retirement of the 
end item from the supply system. 



Repair parts which are not paeoned or *fcoda*L 
The requirement for socfa items will be Sited 
by use of the next higher assembly or com- 
ponent 

Repair parts which are aot stocked. The indi- 
cated maintenance category requiring soch 
repair parts will attempt to obtain tfcem 
through caniribalizatkm. Where sndi repair 
parts are not obtainable through 



Code 

XI 



X2 



zation, requirements win be requisrtkaied, 
with accompanying justification, through 
normal supply ehafmels. 

G Major assemblies that are procured with 

PEMA funds for initial issue only as ex- 
change assemblies at DSU and GSU level. 
These assemblies will not be stocked above 
GS and DS level or returned to depot supply 
level. 

(2) Maintenance code indicates the lowest 
category of maintenance authorized to install the 
listed item. The maintenance level code is: 

Code Explanation 

C Operator/crew 

(3) Recoverability code indicates whether 
unserviceable items should be returned for re- 
covery or salvage. Items not coded are expendable. 
Recoverability codes are: 

Code Explanation 

R Repair parts (assemblies and components) 

which are considered economically reparable 
at direct and general support maintenance 
levels. When the maintenance capability to 
repair these items does not exist, they are 
normally disposed of at the GS level. When 
supply considerations dictate, some of these 
repair parts may be listed for automatic 
return to supply for depot level repair as 
set forth in AR 710-50. When so listed, they 
will be replaced by supply on an exchange 
basis. 

S Repair parts and assemblies which are eco- 

nomically reparable at DSU and GSU activi- 
ties and which normally are furnished by 
supply on an exchange basis. When items 
are determined by a GSU to be uneconoxni- 
cally reparable they will be evacuated to a 
depot for evaluation and analysis before 
final diasposition. 

B-4 



Explanation 

High dollar value recoverable repair parts 
whkh are subject to special handling and 
are issued on an exchange basis. Such re- 
pair parts normally are repaired or over- 
hauled at depot maintenance activities. 
Repair parts specifically selected for salvage 
by reclamation units because of precious 
metal content, critical materials, or high 
dollar value reusable casings or castings. 
Federal Stock Number. This column indi- 
- the Federal stock number assigned to the 
and will be used for requisitioning purposes. 
Description. This column indicates the Fed- 
item name and .any additional description of 
bem required. The abbreviation "w/e", when 
as a part of the nomenclature, indicates the 
ral stock number, includes all armament, 
nnent, accessories, and repair parts issued 
the item. A part number or other reference 
ber is followed by the applicable five-digit 
ral supply code for manufacturers in paren- 
s. Repair parts quantities included in kits, 
and assemblies are shown in front of the 
ir part name. 

Unit of Measure (U/M). A two-character 
ibetic abbreviation indicating the amount or 



quantity of the item upon which the allowances 
are based, e.g., ft, ea, pr, etc. 

e. Quantity Incorporated in Unit. This column 
indicates the quantity of the item used in the 
assembly group. A "V" appearing in this column 
in lieu of a quantity indicates that a definite 
quantity cannot be indicated (e.g. shims, spacers, 
etc.) 

/. Quantity Furnished With Equipment. This 
column indicates the quantity of an item furnished 
with the equipment. 

g. Illustration. This column is divided as 
follows: 

(1) Figure number. Indicates the figure 
number of the illustration in which the item is 
shown. 

(2) Item number. Indicates the callout num- 
ber used to reference the item in the illustration. 

B-4. Federal Supply Code for 
Manufacturers 

Manufacturer 

Keco Industries, Inc. 

Military Standards 

Army Engineer Research and 

Development Laboratories 



Code 

94833 
96906 
97403 
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APPENDIX C 
MAINTENANCE ALLOCATION CHART 



Section I INTRODUCTION 



$-i; : General 

& This section provides a general explanation 
J'sB maintenance and repair functions authorized 
if wious maintenance levels. 
; t. Section II designates overall responsibility 
tolhe performance of maintenance functions on 
fee identified end item or component The imple- 
mentation of the maintenance functions upon the 
d item or component will be consistent with the 
assigned maintenance functions. 

c. Section III lists the special tools and test 
equipment required for each maintenance function 
as referenced from Section II (not applicable). 

d. Section IV contains supplemental instruc- 
tions, explanatory notes and/or illustrations re- 
quired for a particular maintenance function. 

C-2. Explanation of Columns in 
Section II 

a. Group Number, Column (1). The functional 
group is a numerical group set up on a functional 
basis. The applicable functional grouping in- 
dexes (obtained from TB 750-93-1, Functional 
Grouping Codes) are listed in the MAC in the 
appropriate numerical sequence. These indexes 
are normally set up in accordance with their func- 
tion and proximity to each other. 

6. Functional Group, Column (2). This column 
contains a brief description of the components of 
each functional group. 

c. Maintenance Functions, Column (3). This 
column lists the various maintenance functions 
(A through K) and indicates the lowest mainte- 
nance category authorized to perform these func- 
tions. The symbol designations for the various 
maintenance categories are as follows: 

C Operator or crew 
Organizational maintenance 
F Direct support maintenance 
H General support maintenance 
D Depot maintenance 

I The maintenance functions are defined as follows: 

I A Inspect : To determine serviceability of an 

item by comparing its physical, mechanical, and 



electrical characteristics with established stand- 
ards. 

B Test: To verify serviceability and to detect 
electrical or mechanical failure by use of test 
equipment. 

C Service: To clean, to preserve, to charge, 
to paint, and to add fuel, lubricants, cooling 
agents, and air. 

D Adjust : To rectify to the extent necessary 
to bring into proper operating range. 

E Aline: To adjust specified variable ele- 
ments of an item to bring to optimum perform- 
ance. 

F Calibrate : To determine the corrections to 
be made in the readings of instruments or test 
equipment used in precise measurement. Consists 
of the comparisons of two instruments, one of 
which is a certified standard of known accuracy, 
to detect and adjust any discrepancy in the 
accuracy of the instrument being compared with 
the certified standard. 

G Install : To set up for use in an operational 
environment such as an emplacement, site, or 
vehicle. 

H Replace: To replace unserviceable items 
with serviceable assemblies, subassemblies, or 

parts. 

I Repair: To restore an item to serviceable 
condition. This includes, but is not limited to, 
inspection, cleaning, preserving, adjusting, re- 
placing, welding, riveting, and strengthening. 

j_0verhaul: To restore an item to a com- 
pletely serviceable condition as prescribed by 
maintenance serviceability standards using the 
Inspect and Repair Only as Necessary (IROAN) 
technique. 

K Rebuild: To restore an item to a standard 
as nearly as possible to original or new condition 
in appearance, and life expectancy. This is accom- 
plished through complete disassembly of the item, 
inspection of all parts or components repair or 
replacement of worn or unserviceable elements 
(items) using original manufacturing tolerances 
and specifications, and subsequent reassembly of 
the item. 

C-1 
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d. Tools and Equipment, Column (4). This 
umn is provided for referencing by code the 
scial tools and test equipment, (sec III) re- 
ired to perform the maintenance functions 
*II). 

e. Remarks, Column (5), This column is pro- 
Jed for referencing by code the remarks (sec 
) pertinent to the maintenance functions. 



C-3. Explanation of Columns in 
Section IV 

a. Reference Code. This column consists of ft 
letters separated by a dash, both of which a 
references to Section II. The first letter ref erenc 
column 3, A through K. 

b. Remarks. This column lists informati 
pertinent to the maintenance function being p 
formed, as indicated on the MAC, Section II. 



Section II. MAINTENANCE ALLOCATION CHART 



(1) 

1 

a 
O 


(*> 
FHarfioBtai ^.\M^> 


(3) 
Maintenance functions 


(4) 

Toola and 
equipment 


(5) 
Remarks 


A 


B 

a 


C 


D 

ti 





F 

3 


G 

M 


H 

(5 


I 


J 

1 


& 

i 


1501 
L801 

2202 
2207 
1000 

1001 
1002 
1005 


FRAME 
Frame assembly 
Base assembly 






















c 




F 

F 
F 

F 
F 
F 














H 
H 



H 


H 



H 











F 

F 
F 

F 
F 
F 


F 

F 










Caging assembly 














Guard, condenser fan 
Screen drain base 


























BODY, CAB, HOOD 
AND HULL 
Panels 
Baffle 














Chain & damper control- 
Cover assemblies 



















-- 


- 






Damper assembly 






Grilles 





:: 




-- 








Panel assembly, front 
lower 




Panels back & top 








Retainer assembly, 
filter 














Sound alienator & 
paulin _ _ 







__ 


- 




-- 






BODY, CHASSIS OR HULL 
AND ACCESSORY 
ITEMS 
Accessory items 
Connection assembly, 
remote control 


Winterization equipment __ 
Heater, electrical 


C 


ELECTRIC MOTORS 
Motor assembly 


Mount bushing: 


-- 


Motor assembly, fan 
Bearing _ 


Rotor assemblies 
Rotor, fan motor 


F 


-- 





-- 


-- 


Stator assemblies 
Stator, fan motor 


Frame, supports & 
housings 
Cover, stator housing ___ 
Endbell, housing _ 












Housing, stator 





























HI 



' 0) 

^ 


< 2 > (3) 
Maintenance function* 


sis 


JL. 


Functional group 


A 


B 

1 


c 


B 





Calibrate HJ 





H 

& 


I 


J 


X 

S 

i 


tQfif\ 

J 

.s 

4009 

v 

' r 

f * 

4010 
4011 

4012 

4017 
4018 

4214 

47 
4702 

52 
5200 

5217 


Starting & protective 
devices 
Protector overload _. 


































F 



F 








H 

H 
H 
H 

F 
F 
F 
F 
F 
F 
F 

F 




F 
F 








A 
B 


Relay, phase 
Control panels, 
housing cubicles 
Box, control 
Connector, receptacle 




















Control panel 
assembly 

















Leads electrical 

















Receptacle 











F 





-- 










Master or auxiliary 
control assembly 
Contactor, electrical 
Circuit breakers 
Circuit breakers, 
compressor 








Fuse - 









Switches 
Switch rotary 










Switch, pressure 
Hi & Lo 








Switcr, thermostatic 
Switch fan speed 








F 









F 
F 

F 
F 
F 
F 

















Switch, pressure, 
fan speed 





Transformer: Rectifier 
Rectifier 


Transformer 




__ 


Terminal blocks 
Connector, receptacle 
Terminal blocks 





F 
F 


_- 


-- 


__ 





Radio interference 
suppression filter, RFI __ 
GAGES 
Gages 
Sight glass 


REFRIGERATION & AIR 
CONDITIONING 
COMPONENTS 
Gas compressor 
assembly 


Compressor assembly 
Mount, resilient 


F 























Refrigerant piping 
Valve, check 





Tubing, cooper 
Valve, pressure relief 
Valve, regulating 





F 











Valve service 




F 


Valve, solenoid - 




F 




F 





__ 







Tank, surge 










Valve, thermostatic 
bypass 
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> 


<t) 


(3) 

Maintenance functions 




(4) 

Tools and 
equipment 


(5) 
Remarks 


Faoctioaal group 


A 

I 


B 

3 


c 


D 




I 


Calibrate NJ 


G 


H 

I 


I 

I 

P4 


J 


K 

a 

1 




to 

16 
11 

18 
14 

15 


Condenser 
Subcodes: 
















F 
F 
F 

F 

F 
F 
F 



O 
C 










C 

D 


Condenser assembly 
Receiver 





F 


C 














TT a 4. _ _. .._ iwLwi.M4- 











~ 








Hyuv&uttg equipnwait 
Df.bydrator 


Evaporator 
Evaporator assembly 
Tube drain 





F 

F 


C 


F 
F 





~ 





Valve, expansion 
Fan assembly 
Pan - 





c 





Thermostatk controls 
Switch, thermostat 
temperature 
regulating 1 














Air filters 
Filters 




C 











Section IV. REMARKS 



Reference 
Code 



Remarks 



A-B 
A-C 

B-C 

B-I 
C-C 

D-C 



Testing includes the use of the Halide Torch 
Leak Detector, or a soap solution to detect 
leaks, and proper operating pressure test. 
(D/S level only.) 

Service includes check of oil level and add 
oil using clear, fresh and dry oil of FSN 
9150-823-7905, and adding refrigerant. 
(D/S level only.) 

Clean with approved dry cleaning sol- 
vent, Federal Specification P-S-661, dry 
thoroughly. 

Repair of solenoid valves limited to replace- 
ment of coil only. 

Clean with approved dry cleaning sol- 
vent, Federal Specification P-S-661, dry 
thoroughly. 

Clean with approved dry cleaning sol- 
vent, Federal Specification P-S-661, dry 
thoroughly. Apply filter sealing. 
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filter: 

Removal 3-19 $11 

, - Service 

improper 



i of operation 7 _g, 7-7 

Jfex, control 1-11. 7-$ 

*sing, assembly 7^9 ^^ 

jmiB, damper door 3_23 _j2 

Chemical-Biological cover _ 3_20 $-11 

Circuit breaker 2-7 2-S 

Oamp, hose 3.53 3^27 

Coil removal: 

Condenser 6-12 6-6 

Evaporator 6-11 6-6 

Compressor: 

Fails to start 3-13 3-7 

Installation 6-13 6-6 

Removal 6-13 6-6 

Compressor assembly repair 7-17 7-18 

Condenser coil: 

Removal 6-12 6-6 

Service 3-9 3-7 

Condenser coil grille and screen 3-20 3-11 

Condenser fan 3-22 3-12 

Control panel 7-11 7-9 

Controls and instruments 2-6 2-3 

Damper door control spring and cham - 3-23 3-12 

Data 1-4 1-1 

Dehydrator 7-21 7-21 

Description 1-3 1-1 

Difference in models 1~5 *~ 7 

Direct and general support maintenance repair parts ^ 6-6 6-2 

Discharge pressure inadequate 3~!3 ^~ 7 

Dismantling for movement 2 ~ 4 2 " 3 

Electrical system service ^~^ 

Elements, heater 3 ^ 7 a " 20 

Equipment: 

Basic issue ^ 2 ?" 

Controls ^ ft 

Inspection ?~* 9 1 

Installation ? ^ 

Instruments JT/ oo 

Movement ?~T o 7 

Operation 7* 1 - 

o . . 21 1 

oervicmg 2_i 

Setting up 3-1 

Special tools and equipment 

Evaporator: 21 g_^2 

Fan and inlet ring * 3_20 

Heater thermostat 
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Paragraph 

rator coil: 

oral --------------------- ..... ------------------------------------------- 6-11 

lee --------------------------------------------------------------------- 3-9 



320 

w MV 



heat 



--------------------------------------------------------------- 8-22 

;*>r*tor ----------------------------------------------------------------- 3-21 

rd ------------------------------------------------------------------------ 3-20 

otor: 

OTO! ----------------------------------------------------------------------- 3-21 a-12 

teg ------------------------------------------------------------------------ 7-10 7-6 

afar inlet filter: 

oral ------------------------------------------------------------ . ___ . 320 311 

fee ----------------------------------------------------------------------- 3-10 3-7 

air inlet screen ____________________________________________________________ 3_10 3_7 

ra ------------------------------------------------------------------------ 7.5 7 _4 

^placement _______________________________________________________________ 3-12 3.7 



elements 3_47 

inoperative 3_13 

thermostat 3.47 3.20 

iischarge pressure 3_13 3.7 

pressure cutout switch 7_2g 7_29 

mction and low discharge pressure 3-13 3_7 

ilamps 

is bypass solenoid valve 7_14 7_13 

ication and tabulated data 1_4 ^_1 

ting and servicing the equipment 2-1 2-1 

ting equipment 2-1 2-1 

ation after movement 2-5 2-3 

ation of separately packed components 2-2 2-1 

ments 9 n 

t I t O 

on procedures _ 7 _g 7 _g 

line and liquid line bypass solenoid valve 7_14 7_13 

or no heating capacity _ 3-13 3-7 

difference _ ^_{5 1-7 

, fan: 

loval 

ing ~~~~~~ ~_ " ~~~~ 

aent to a new worksite 2-4 2-3 

tion: 

conditioner __ _ 2 _ 11 g-7 

ligh altitudes 9 1Q 

, . ii J.J7 t O 

xtreme cold 



^ ^ _ _ 

ainy or humid conditions ____________________________ ~^_" "" _'""'_" ~~ 2-15 2-8 

alt water areas ------------------------- "" _"" ______ ~__~ _ ~_ o_ 16 2-8 

andy or dusty areas __________________________ _ _ ____ ~_ "~ _!"!"! 2-14 2-8 

~~~ 



. 2-1? 2-8 

national maintenance repair parts __________________ _____ _ _ _ _ 3-3 3-1 

control --------------------------------------- II"~~I~II~ 7-11 7-9 

and grilles --------------------------------------------------------------- 3 __ 2Q 

sequence relay ------------------------------------- ? ^ 



, Upe plugs 

| i^j. receptacle connector . 

f Assure relief valve 

maintenance: 



IJjceptacle connector, power 
and report forms 



system service 



,, Phase sequence ---------------------------------------------------------- ^ 

parts: 

Direct and general support ------------------------------------------------ __ g^ 

Organizational ----------------------------------------------- III-II-IZIII 3-3 

Sgpair procedures --------------------------------------------------------------- ? _ 9 

Beport forms ------------------------------------------------------------------- j_ 2 

Setainer strap, tube ------------------------------------------------------------ 3^2 



Direct and general support g_l g_j 

Organizational j_j j_j 

Service: 

Air conditioner filter _ 3_g 3^7 

Condenser coil 3_9 3^7 

Equipment 3_7 3^7 

Evaporator coil .. . 3_9 3.7 

Fresh air inlet filter _ .._ ... ._ 3_10 3-7 

Fuse ... - 3-12 3-7 

Preventive maintenance - _. _ _ 3^5 3.1 

Service valves (suction and discharge) . __ _ _ 7_20 7-21 

Setting up instructions . .___._ 2-3 2-1 

Sight glass _ . . . . 7-22 7-23 

Special tools and equipment: 

Direct and general support ___ 6-5 6-2 

Organizational _ 3-1 3-1 

Spring and chain, damper door control ~_ 3-23 3-12 

Starting __ __ 2-9 2-6 

Stopping . 2-10 2-7 

Suction and discharge pressure low . 3-13 3-7 

Suction pressure high ____ 3-13 3-7 

Suction pressure inadequate 3-13 3-7 

Tabulated data 1-4, 6-4 1-1, G-l 

Terminal blocks 7 ~12 7-9 

Thermostat: 

Control _ 7-11 7-9 

Heater 3-27 3-15 

Thermostatic expansion valve ?~13 7-12 

Tools and equipment: 

Basic issue 3-2 3-1 

Special 3-1 3-1 

| Troubleshooting: 

Direct and general support 

Organizational 
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Paragraph p^ 

retainer strap _____________________________________________________________ 3-52 3^27 



7-5 



ves: 

laid pressure regulator ------------------------------------------------------- 7-24 

tot gas bypass ------ ..... ---------------------------------------------------- 7-14 7.43 

Squid line ------------------------------------------------------------------- 7-14 7-13 

jquid line bypass ------------------------------------------------------------ 7-14 7_13 

ressare relief ---------------------------------------------------------------- 7-25 7-26 

ervke ----------------------------------------------------------------------- 7-20 

bermoetatic expansion _______________________________________________________ 7-13 

ing harness ---------------------------------------------------------------- 3-51 3-23 



|0rder of the Secretary of the Army: 



G. WICKHAM, 
jft^r General, United States Army, 
$$e Adjutant General 
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W. C. WESTMORELAND, 
General, Umted States Army, 
Chief of Staff. 



ion: 



, be distributed in accordance with DA Form 12-25, Section III, (qty rqr block DO. 542) or- 
ional maintenance requirements for Air Conditioners: 18,000 BTU compact 

# U. S. GOVERNMENT PRINTING OFFICE : 1990 - 261-888 (22703) 
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Bl Compressor, Rotary 

BS Motor, Fin 

CHI Circuit Breaker, Bl 

CR1 Rectifier 

CRS Diode 

El Terminal Stud, J B GRD 

EZ T Tm nal Stud, Control Panel GRD 

E" 5 ferminal Stud, System GRD 

1'V-o Heater Element 

Jl Connector, Receptacle, Power In 

J2 f nnnector. Receptacle. JB 

J3 Connector. Receptacle, JB 

J4 Connector. Receptacle. Bl 

J5 Connector. Receptacle, LI 

J6 I'onnector Receptacle. L2 

J' '"Ynnector. Receptacle. Control Panel 

J8 '"orinector Receptacle. Heater 

J9 Connector, Receptacle, B2 

K". Relay. Compressor Start 

KL Relay. Heater 

KC< Rela> Time Delay 

K4-KS Rela\ Control B2 

rl" Relav Phase Sequence 

Ll -aHe Solenoid, Bl Bypass 



L2 Valve, Solenoid, Pressure EqvaHxer 

PI Connector, Plug, Power Input 

P2 Connector, Plug, JB 

P3 Connector, Plug: JB 

P4 Connector, Plug, Bl 

P5 Connector, Plug, Ll 

P6 Connector, Plug, L2 

P7 Connector, Plug. Control Panel 

P8 Connector. Plug, Heater 

P9 Connector, Plug, B2 

51 Sw itch. Rotary Selector 

52 Thermostat 

53 Switch. Pressure. B2 

54 Switrh "eater Cutout 

55 Switch Thprmal, Bl 

56 Switch. High Pressure Cutout 

57 Switch, Low Pressure Cutout 

58 Switch. Toggle, B2 
Tl Transformer 

TB1 Terminal Board. JB 

TB2 Terminal Board, JB 

XFl Fuseholder 

XF2 Fuseholder 

Zl RFI Filter 
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Figure l-k Winner 



